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<212> DNA 

<213> Fusarium graminearum 



atcgagtttc gtgttgcgtg tcatggtgta gcgaacaata ccatactcct ccatcaaagg 60 
gctgacgagc ttggcatgga cctttgtcat atggtgcctg tactctttct cgctaagaga 12 0 
aggttttttg taggccgtga tggttaggca aacaagggta tcaggttgac cggtgacagt 180 
tgcctcatga gaggtttctt gggtatcact atgaggcgac atgatgcagg ttggagtttg 240 
ttatcgaagt gctgggtagg atttggttga cagagttgca taaactggag ctctggatac 3 00 
gcaaggggtc ataagagtat ggatacgccg tcgattagaa gctgtcagat ccagtgcatc .360 
aatggcccga atgacgagag attgctgctc ggcactgaaa gtctgcagcg tgcttgtttc • 420 
ggagttatct ctacagctgc accgaatgac gaacaagccc gactatccat gtccgacgag 480 
cccggaccga cgtgatccga atgctgtcta acacttacca agacaatcat ggggtatctc 540 
tgaattatga ttgtgttgct caagcagcta atcccaactc ttaatcacgt caagtgccat 600 
gcttacctgt attatcatct gtcatcaaca taccaactcc tatatatagg ggattgtgct 660 
tcattacctc tccagtaaca actacttgga gttcaaacca catttcaact tactctttta .720 
gttcattcaa catgacccca tcaatgatgg aggtattcgt ttttggggac caaagcackc 780 
gctttgcccc tccactgaaa gacctactcc tcaaaggcaa cagtccttac ttgacacatt 840 
ttgttaaaca agttcacgca cttcttagaa gggagatatc atccttgccg gcagttcaac .900 
agaagctttt cccaaacttt gccgacattc aggaactcgt ctccaagtca gattggggca 960 
gtggtaaccc tgctttgaca agcgctttag catgctttta ccatctttgc agtttcattc 1020 
agtgagtaac ataaccaagt acccatagat ctctcctgac catccagcct tttacgatgg 1080 
acaaggtcgt acctttcctt cggagaacag tcgcattatt ggactttgcg ttggttcact 114 0 
cgctgctact gctgtcagtt gctccacatc actgagtgaa ttggtatcag ctggtgtaga 1200 
tgctgttcgt gtggcattgc acgtcggact acgggtatgg cgaactacct cccttttcga 1260 



<400> 1 




tgtaccagac aggccctccg ccacttggtt cataattgtg cccgaggcag tactaccaag 1320 
agaatctgcg caagaccgac ttgactcatt catcattgaa atggtaagca attctttgtc 13 80 
cttggagctc tcataaaaca tattcactct tctttaggga cttgctcgat catcagttcc 1440 
ttacatcagc tcggtcgcac atcacaacat gaccatcagt ggtccaccat ccgtcctcga 1500 
aaagttcatt cacagtatat caacatcacc gaaagattct cttccagtgc cgatctatgc 1560 
tccgtaccac gccagccatc tttacagcat ggatgatgta gacgaggtcc ttagcctgtc 1620 
tgcaccttct tttgcatcag agtccatcat tccactcatt tcaagctcct cgggtgacga 1680 
gttacagcca ctcaagtatg cagatctact ccgctgctgt gttagtgata tgctcataca 1740 
gccactggat cttaccaagg tctcacaagc agtggcccag cttctcgagg ttagctcatc 1800 
tacacgtgcc ataataaagc ctatagcaac cagcgtctcc aacagtctag tgtctgtttt 1860 
ggagccgacg ctagcagaac gatgcgccgt ggacaacagc atggggccca aagcctcgac 1920 
cagccactca tcagcagaga cacaaaccga gtcatcaagc aagaactcca aaattgcgat 1980 
tgttgctatg tctggtcgct ttccagacgc agctgacttg agtgaattct gggatcttct 2040 
ctacgaaggt cgcgatgttc atcgacaaat tcccgaggac cgattcaacg cagagctcca 2100 
ttacgacgct actgggcgac gtaagaacac cagcaaggtc atgaatggct gcttcatcaa 2160 
ggaaccagga ctgttcgacg ctaggttctt caacatgtct ccaaaggaag ctgagcagtc 2220 
ggatcctggc cagcgaatgg ccctcgaaac agcttacgag gcgcttgaga tggctagtat 22 80 
cgtaccagac agaacacctt cgacacagag agatcgtgtt ggtgtgttct acggcatgac 2340 
tagcgatgat tggagagagg tcaacagtgg gcagaatgtc gacacttatt ttattcctgg 24 00 
taagttgttt gttcgcgttt cacgacaata ctgattgcag actacaggtg gcaacagagc 2460 
gttcactcct ggtcgactca actacttctt caagttcagt gggcctagcg ctagtgttga 2520 
tacggcttgc tcctccagtc tcgttggctt gcacttggct tgtaattccc tctggagaaa 2580 
tgattgcgat acagctattg cgggcggaac caatgtcatg actaaccctg acaacttcgc 2640 
tggtttggac cgaggccact tcctatctca agaaccggta agtctctcac agatcttgga 2700 
agcttccttc tttttagtgt ttttactgac cttgttccag gcaactgcaa cacctttgac 2760 
gatggagcag acggatactg tcgagctgat ggcgtcggaa ccatcatcct caagcggctt 2820 
gaggacgccg aagctgacaa tgaccctatt ctcggtgtca ttctgggcgc ttacacaaac 2880 
cactcagccg aagcagtatc catcactcga ccacatgccg gagctcaaga gtacatcttc 2940 
tccaaactcc tccgtgagtc gggcaccgat ccctacaacg ttagctacat cgagatgcac 3000 
ggcacaggca ctcaagccgg cgacgcaacc gagatgacat ccgtcctcaa gacgtttgct 3060 
cctaccagcg gcttcggcgg tcgattgcct caccaaaacc ttcacttggg ttcagtcaag 3120 
gccaatgtcg ggcacggtga atccgcatct ggtatcattg ctctgatcaa gacgctgctt 3180 
atgatggaga agaacatgat cccgccgcat tgtggtatca agacaaagat caatcaccat 3240 
tttcctacgg atctcactca gcgcaatgtc catatcgcca aagttccgac atcttggaca 3300 
agatcgggtc aagccaatcc acgcattgct ttcgtcaata acttctctgc cgctggtggt 3360 
aactctgctg tcctactgca agatgctcct cagccatcgg tagtttcgga tgttacagac 3420 
cctcgcacat cccatgttgt cactatgtcc gctcgatcag cagattccct caggaagaac 34 80 
ctcgccaatc tcaaggagct tgtagaaggc caaggtgact cggaggtcgg cttcctgagc 3540 
aagctgtcct acacaaccac cgccaggcgc atgcatcatc aattccgagc ttcggtcaca 3600 
gcacagactc gtgaacagct gctgaagggc cttgattccg ccattgaacg ccaggatgtg 3660 
aagaggatcc ccgccgccgc gccctctgtc ggctttgtgt ttagcggcca aggcgcccaa 3720 
taccgtggta tgggcaagga gtactttaca tctttcacag ccttccgctc tgagatcatg 3780 
tcttacgaca gtatcgccca agcccaaggc ttcccgtcaa tcctcccact gatccgagga 3 840 
gaggtggaag ctgactcgtt gagtcctgtt gagatccagc tgggtctcac ttgcctgcag 3900 
atggcactgg ccaagctatg gaagtcattc ggtgttgagc caggctttgt tctcggacac 3 960 
agcttaggcc actatgctgc tttacacgtc gctggtgttc tgtccgccaa tgataccatt 4020 
tacctcactg gcatcagagc gcagctgctc gtggataagt gccaggcagg aacccactca 4080 
atgctggcag tgagggcatc cttactacag atccaacagt tcctcgatgc caacattcac 4140 
gaggttgcat gtgtcaatgg ttcacgagaa gtcgtcatca gtggacgcgt tgccgacatt 4200 
gaccagctgg ttggcctttt gtcggctgac aacatcaagg cgacccgcgt caaggtgcca 4260 
tttgccttcc actcagcgca ggttgacccc attctctccg acttggatac agcggcgtcg 4320 
cgcgtcacct tccactccct ccagattcct gttctttgtg cccttgacag ctctgtcatc 4380 
agccctggaa accatggtgt cattggtccc cttcatctac agcgacattg tcgtgagaca 4440 
gtcaactttg agggtgctct acatgctgcg gagcacgaga agatcatcaa caagacatca 4500 
actctatgga tcgagattgg tccccatgtt gtctgctcta ccttcctcaa gtccagcctt 4560 
ggtccaagca cacctgctat cgcatcgctt cgccgaaatg acgattgctg gaaggtgttg 4620 
gctgatggtt tgagcagtct ctacagcagc gggttgacaa ttgactagaa cgagtatcat 4680 



cgcgacttca, 

aattactgga 

cctaacagct 

caggagactt 

ctattgtcag 

gtgtacgctg 

ttagagggtt 

gaagacatga 

cagagcacca 

catgctaact 

caagcctacc 

gacagcatgt 

gatggctaca 

aaagtgcgct 

tgtggtcaga 

tacgtcaatc 

tatcggactt 

attcttgatg 

aatctttgtc 

ctcaacacag 

gacctcca 



aggcctctca 
tacagtacaa 
cggttgaagc 
cccttgatca 
aggttgccca 
atgttggctt 
atgcggtcga 
acggaacgcc 
cggcgctgat 
gcgaacttcg 
tcatcaatcg 
tggcaaccgg 
agggtctgca 
tccaaactcc 
cgaccggctt 
atggctggaa 
atatccggat 
aggatgacac 
aacaacaatg 
tcctgccatc 



ccaggtactt 
gtacgattgg 
agtctcagct 
ggtattgact 
aggtcatcgg 
gacgctgggt 
tgttcacggt 
ccaggctaca 
gagcatctcc 
actcgagcat 
cagcgtcaac 
aatggtctac 
ggaggttgtc 
ctcgggaggt 
catgatgaac 
gtcgatgaga 
gaggcccatt 
tgtggttggt 
ctaacgtaaa 
tgccaacgcg 



cgtctgcctt 
tccttggcta 
ttatcaacac 
atcgttgctg 
gtcaacggtg 
aagtacattt 
attgaggtcc 
ccgttccgca 
accactggcc 
ccgtcgcaat 
tgccttctgc 
aaggtcttct 
ttgcacagcc 
ttcgtctgca 
tgtcatcaga 
ttggccaagg 
gatagcacca 
gtttatggag 
gaacagttcc 
gttccagttg 



gttacagctg 
aaggtgatcc 
cctcggtcca 
agacagatct 
tcaaagtctg 
tggacaacta 
acaagccact 
tcgaagtgcg 
ccaacggtca 
gggaagcgga 
agcgatcagc 
cctccctcgt 
aagagctcga 
atcccatgtg 
ctacgcccaa 
cgttccgtga 
agttcgctgg 
acataacaat 
aaggtttgcc 
atgctcccat 



ggagcacaag 
tccaattgcc 
gaagattcta 
cgcgagccct 
cacatcttcc 
ccgcaccgac 
tcttctcaaa 
atacccaatc 
gcacatcaag 
gtgggatcgc 
acaaggtttg 
cgactatgcc 
gggcacagca 
gattgacagc 
tgactacgtc 
agatggtacc 
tgacttgtac 
gagtaacacg 
gcgacgagtt 
ggttcaagac 



4740 
4800 
4860 
4920 
4980 
5040 
5100 
5160 
5220 
5280 
5340 
5400 
5460 
5520 
5580 
5640 
5700 
5760 
5820 
5880 
5888 



<210> 2 
<211> 5157 
<212> DNA 

<213> Fusarium graminearum 



<400> 2 

atgaccccat caatgatgga 
ccactgaaag acctactcct 
gttcacgcac ttcttagaag 
ccaaactttg ccgacattca 
gctttgacaa gcgctttagc 
taaccaagta cccatagatc 
cctttccttc ggagaacagt 
ctgtcagttg ctccacatca 
tggcattgca cgtcggacta 
ggccctccgc cacttggttc 
aagaccgact tgactcattc 
cataaaacat attcactctt 
cggtcgcaca tcacaacatg 
acagtatatc aacatcaccg 
ccagccatct ttacagcatg 
ttgcatcaga gtccatcatt 
tcaagtatgc agatctactc 
ttaccaaggt ctcacaagca 
taataaagcc tatagcaacc 
tagcagaacg atgcgccgtg 
cagcagagac acaaaccgag 
ctggtcgctt tccagacgca 
gcgatgttca tcgacaaatt 
ctgggcgacg taagaacacc 
tgttcgacgc taggttcttc 
agcgaatggc cctcgaaaca 
gaacaccttc gacacagaga 
ggagagaggt caacagtggg 



ggtattcgtt tttggggacc 
caaaggcaac agtccttact 
ggagatatca tccttgccgg 
ggaactcgtc tccaagtcag 
atgcttttac catctttgca 
tctcctgacc atccagcctt 
cgcattattg gactttgcgt 
ctgagtgaat tggtatcagc 
cgggtatggc gaactacctc 
ataattgtgc ccgaggcagt 
atcattgaaa tggtaagcaa 
ctttagggac ttgctcgatc 
accatcagtg gtccaccatc 
aaagattctc ttccagtgcc 
gatgatgtag acgaggtcct 
ccactcattt caagctcctc 
cgctgctgtg ttagtgatat 
gtggcccagc ttctcgaggt 
agcgtctcca acagtctagt 
gacaacagca tggggcccaa 
tcatcaagca agaactccaa 
gctgacttga gtgaattctg 
cccgaggacc gattcaacgc 
agcaaggtca tgaatggctg 
aacatgtctc caaaggaagc 
gcttacgagg cgcttgagat 
gatcgtgttg gtgtgttcta 
cagaatgtcg acacttattt 



aaagcacacg ctttgcccct 60 
tgacacattt tgttaaacaa 12 0 
cagttcaaca gaagcttttc 180 
attggggcag tggtaaccct 24 0 
gtttcattca gtgagtaaca 300 
ttacgatgga caaggtcgta 360 
tggttcactc gctgctactg 420 
tggtgtagat gctgttcgtg 480 
ccttttcgat gtaccagaca 540 
actaccaaga gaatctgcgc 600 
ttctttgtcc ttggagctct 660 
atcagttcct tacatcagct 720 
cgtcctcgaa aagttcattc 780 
gatctatgct ccgtaccacg 840 
tagcctgtct gcaccttctt 900 
gggtgacgag ttacagccac 960 
gctcatacag ccactggatc 1020 
tagctcatct acacgtgcca 1080 
gtctgttttg gagccgacgc 1140 
agcctcgacc agccactcat 1200 
aattgcgatt gttgctatgt 1260 
ggatcttctc tacgaaggtc 1320 
agagctccat tacgacgcta 13 80 
cttcatcaag gaaccaggac 1440 
tgagcagtcg gatcctggcc 1500 
ggctagtatc gtaccagaca 1560 
cggcatgact agcgatgatt 1620 
tattcctggt aagttgtttg 1680 



ttcgcgtttc 
gtcgactcaa 
cctccagtct 
cagctattgc 
gaggccactt 
ttttagtgtt 
cggatactgt 
agctgacaat 
agcagtatcc 
ccgtgagtcg 
tcaagccggc 
cttcggcggt 
gcacggtgaa 
gaacatgatc 
tctcactcag 
agccaatcca 
cctactgcaa 
ccatgttgtc 
caaggagctt 
cacaaccacc 
tgaacagctg 
cgccgccgcg 
gggcaaggag 
tatcgcccaa 
tgactcgttg 
caagctatgg 
ctatgctgct 
catcagagcg 
gagggcatcc 
tgtcaatggt 
tggccttttg 
ctcagcgcag 
ccactccctc 
ccatggtgtc 
gggtgctcta 
cgagattggt 
acctgctatc 
gagcagtctc 
ggcctctcac 
acagtacaag 
ggttgaagca 
ccttgatcag 
ggttgcccaa 
tgttggcttg 
tgcggtcgat 
cggaacgccc 
ggcgctgatg 
cgaacttcga 
catcaatcgc 
ggcaaccgga 
gggtctgcag 
ccaaactccc 
gaccggcttc 
tggctggaag 
tatccggatg 
ggatgacact 
acaacaatgc 



acgacaatac 
ctacttcttc 
cgttggcttg 
gggcggaacc 
cctatctcaa 
tttactgacc 
cgagctgatg 
gaccctattc 
atcactcgac 
ggcaccgatc 
gacgcaaccg 
cgattgcctc 
tccgcatctg 
ccgccgcatt 
cgcaatgtcc 
cgcattgctt 
gatgctcctc 
actatgtccg 
gtagaaggcc 
gccaggcgca 
ctgaagggcc 
ccctctgtcg 
tactttacat 
gcccaaggct 
agtcctgttg 
aagtcattcg 
ttacacgtcg 
cagctgctcg 
ttactacaga 
tcacgagaag 
tcggctgaca 
gttgacccca 
cagattcctg 
attggtcccc 
catgctgcgg 
ccccatgttg 
gcatcgcttc 
tacagcagcg 
caggtacttc 
tacgattggt 
gtctcagctt 
gtattgacta 
ggtcatcggg 
acgctgggta 
gttcacggta 
caggctacac 
agcatctcca 
ctcgagcatc 
agcgtcaact 
atggtctaca 
gaggttgtct 
tcgggaggtt 
atgatgaact 
tcgatgagat 
aggcccattg 
gtggttggtg 
taacgtaaag 




tgattgcaga 
aagttcagtg 
cacttggctt 
aatgtcatga 
gaaccggtaa 
ttgttccagg 
gcgtcggaac 
tcggtgtcat 
cacatgccgg 
cctacaacgt 
agatgacatc 
accaaaacct 
gtatcattgc 
gtggtatcaa 
atatcgccaa 
tcgtcaataa 
agccatcggt 
ctcgatcagc 
aaggtgactc 
tgcatcatca 
ttgattccgc 
gctttgtgtt 
ctttcacagc 
tcccgtcaat 
agatccagct 
gtgttgagcc 
ctggtgttct 
tggataagtg 
tccaacagtt 
tcgtcatcag 
acatcaaggc 
ttctctccga 
ttctttgtgc 
ttcatctaca 
agcacgagaa 
tctgctctac 
gccgaaatga 
ggttgacaat 
gtctgccttg 
ccttggctaa 
tatcaacacc 
tcgttgctga 
tcaacggtgt 
agtacatttt 
ttgaggtcca 
cgttccgcat 
ccactggccc 
cgtcgcaatg 
gccttctgca 
aggtcttctc 
tgcacagcca 
tcgtctgcaa 
gtcatcagac 
tggccaaggc 
atagcaccaa 
tttatggaga 
aacagttcca 



ctacaggtgg 
ggcctagcgc 
gtaattccct 
ctaaccctga 
gtctctcaca 
caactgcaac 
catcatcctc 
tctgggcgct 
agctcaagag 
tagctacatc 
cgtcctcaag 
tcacttgggt 
tctgatcaag 
gacaaagatc 
agttccgaca 
cttctctgcc 
agtttcggat 
agattccctc 
ggaggtcggc 
attccgagct 
cattgaacgc 
tagcggccaa 
cttccgctct 
cctcccactg 
gggtctcact 
aggctttgtt 
gtccgccaat 
ccaggcagga 
cctcgatgcc 
tggacgcgtt 
gacccgcgtc 
cttggataca 
ccttgacagc 
gcgacattgt 
gatcatcaac 
cttcctcaag 
cgattgctgg 
tgactagaac 
ttacagctgg 
aggtgatcct 
ctcggtccag 
gacagatctc 
caaagtctgc 
ggacaactac 
caagccactt 
cgaagtgcga 
caacggtcag 
ggaagcggag 
gcgatcagca 
ctccctcgtc 
agagctcgag 
tcccatgtgg 
tacgcccaat 
gttccgtgaa 
gttcgctggt 
cataacaatg 
aggtttgccg 



caacagagcg 
tagtgttgat 
ctggagaaat 
caacttcgct 
gatcttggaa 
acctttgacg 
aagcggcttg 
tacacaaacc 
tacatcttct 
gagatgcacg 
acgtttgctc 
tcagtcaagg 
acgctgctta 
aatcaccatt 
tcttggacaa 
gctggtggta 
gttacagacc 
aggaagaacc 
ttcctgagca 
tcggtcacag 
caggatgtga 
ggcgcccaat 
gagatcatgt 
atccgaggag 
tgcctgcaga 
ctcggacaca 
gataccattt 
acccactcaa 
aacattcacg 
gccgacattg 
aaggtgccat 
gcggcgtcgc 
tctgtcatca 
cgtgagacag 
aagacatcaa 
tccagccttg 
aaggtgttgg 
gagtatcatc 
gagcacaaga 
ccaattgccc 
aagattctac 
gcgagccctc 
acatcttccg 
cgcaccgact 
cttctcaaag 
tacccaatcc 
cacatcaagc 
tgggatcgcc 
caaggtttgg 
gactatgccg 
ggcacagcaa 
attgacagct 
gactacgtct 
gatggtacct 
gacttgtaca 
agtaacacga 
cgacgagttc 



ttcactcctg 
acggcttgct 
gattgcgata 
ggtttggacc 
gcttccttct 
atggagcaga 
aggacgccga 
actcagccga 
ccaaactcct 
gcacaggcac 
ctaccagcgg 
ccaatgtcgg 
tgatggagaa 
ttcctacgga 
gatcgggtca 
actctgctgt 
ctcgcacatc 
tcgccaatct 
agctgtccta 
cacagactcg 
agaggatccc 
accgtggtat 
cttacgacag 
aggtggaagc 
tggcactggc 
gcttaggcca 
acctcactgg 
tgctggcagt 
aggttgcatg 
accagctggt 
ttgccttcca 
gcgtcacctt 
gccctggaaa 
tcaactttga 
ctctatggat 
gtccaagcac 
ctgatggttt 
gcgacttcaa 
attactggat 
ctaacagctc 
aggagacttc 
tattgtcaga 
tgtacgctga 
tagagggtta 
aagacatgaa 
agagcaccac 
atgctaactg 
aagcctacct 
acagcatgtt 
atggctacaa 
aagtgcgctt 
gtggtcagac 
acgtcaatca 
atcggactta 
ttcttgatga 
atctttgtca 
tcaacacagt 



1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
4680 
4740 
4800 
4860 
4920 
4980 
5040 
5100 




cctgccatct gccaacgcgg ttccagttga tgctcccatg gttcaagacg acctcca 5157 



<210> 3 
<211> 7339 
<212> DNA 

<213> Fusarium graminearum 
<400> 3 

atcgagtttc gtgttgcgtg tcatggtgta gcgaacaata ccatactcct ccatcaaagg 60 
gctgacgagc ttggcatgga cctttgtcat atggtgcctg tactctttct cgctaagaga 12 0 
aggttttttg taggccgtga tggttaggca aacaagggta tcaggttgac cggtgacagt 180 
tgcctcatga gaggtttctt gggtatcact atgaggcgac atgatgcagg ttggagtttg 240 
ttatcgaagt gctgggtagg atttggttga cagagttgca taaactggag ctctggatac 300 
gcaaggggtc ataagagtat ggatacgccg tcgattagaa gctgtcagat ccagtgcatc 360 
aatggcccga atgacgagag attgctgctc ggcactgaaa gtctgcagcg tgcttgtttc 420 
ggagttatct ctacagctgc accgaatgac gaacaagccc gactatccat gtccgacgag 480 
cccggaccga cgtgatccga atgctgtcta acacttacca agacaatcat ggggtatctc 540 
tgaattatga ttgtgttgct caagcagcta atcccaactc ttaatcacgt caagtgccat 600 
gcttacctgt attatcatct gtcatcaaca taccaactcc tatatatagg ggattgtgct 660 
tcattacctc tccagtaaca actacttgga gttcaaacca catttcaact tactctttta 720 
gttcattcaa catgacccca tcaatgatgg aggtattcgt ttttggggac caaagcacac 780 
gctttgcccc tccactgaaa gacctactcc tcaaaggcaa cagtccttac ttgacacatt 840 
ttgttaaaca agttcacgca cttcttagaa gggagatatc atccttgccg gcagttcaac 900 
agaagctttt cccaaacttt gccgacattc aggaactcgt ctccaagtca gattggggca 960 
gtggtaaccc tgctttgaca agcgctttag catgctttta ccatctttgc agtttcattc 1020 
aggagtatca taaccaagta cccatagatc tctcctgacc atccagcttt tacgatggac 1080 
aaggtcgtac ctttccttcg gagaacagtc gcattattgg actttgcgtt ggttcactcg 1140 
ctgctactgc tgtcagttgc tccacatcac tgagtgaatt ggtatcagct ggtgtagatg 1200 
ctgttcgtgt ggcattgcac gtcggactac gggtatggcg aactacctcc cttttcgatg 1260 
taccagacag gccctccgcc acttggttca taattgtgcc cgaggcagta ctaccaagag 1320 
aatctgcgca agaccgactt gactcattca tcattgaaat ggtaagcaat tctttgtcct 13 80 
tggagctctc ataaaacata ttcactcttc tttagggact tgctcgatca tcagttcctt 1440 
acatcagctc ggtcgcacat cacaacatga ccatcagtgg tccaccatcc gtcctcgaaa 1500 
agttcattca cagtatatca acatcaccga aagattctct tccagtgccg atctatgctc 1560 
cgtaccacgc cagccatctt tacagcatgg atgatgtaga cgaggtcctt agcctgtctg 1620 
caccttcttt tgcatcagag tccatcattc cactcatttc aagctcctcg ggtgacgagt 1680 
tacagccact caagtatgca gatctactcc gctgctgtgt tagtgatatg ctcatacagc 1740 
cactggatct taccaaggtc tcacaagcag tggcccagct tctcgaggtt agctcatcta 1800 
cacgtgccat aataaagcct atagcaacca gcgtctccaa cagtctagtg tctgttttgg 1860 
agccgacgct agcagaacga tgcgccgtgg acaacagcat ggggcccaaa gcctcgacca 1920 
gccactcatc agcagagaca caaaccgagt catcaagcaa gaactccaaa attgcgattg 1980 
ttgctatgtc tggtcgcttt ccagacgcag ctgacttgag tgaattctgg gatcttctct 2040 
acgaaggtcg cgatgttcat cgacaaattc ccgaggaccg attcaacgca gagctccatt 2100 
acgacgctac tgggcgacgt aagaacacca gcaaggtcat gaatggctgc ttcatcaagg 2160 
aaccaggact gttcgacgct aggttcttca acatgtctcc aaaggaagct gagcagtcgg 2220 
atcctggcca gcgaatggcc ctcgaaacag cttacgaggc gcttgagatg gctagtatcg 2280 
taccagacag aacaccttcg acacagagag atcgtgttgg tgtgttctac ggcatgacta 234 0 
gcgatgattg gagagaggtc aacagtgggc agaatgtcga cacttatttt attcctggta 2400 
agttgtttgt tcgcgtttca cgacaatact gattgcagac tacaggtggc aacagagcgt 2460 
tcactcctgg tcgactcaac tacttcttca agttcagtgg gcctagcgct agtgttgata 2520 
cggcttgctc ctccagtctc gttggcttgc acttggcttg taattccctc tggagaaatg 2580 
attgcgatac agctattgcg ggcggaacca atgtcatgac taaccctgac aacttcgctg 2640 
gtttggaccg aggccacttc ctatctagaa ccggtaagtc tctcacagat cttggaagct 2700 
tccttctttt tagtgttttt actgaccttg ttccaggcaa ctgcaacacc tttgacgatg 2760 
gagcagacgg atactgtcga gctgatggcg tcggaaccat catcctcaag cggcttgagg 2820 
acgccgaagc tgacaatgac cctattctcg gtgtcattct gggcgcttac acaaaccact 2880 




cagccgaagc agtatccatc actcgaccac 
aactcctccg tgagtcgggc accgatccct 
caggcactca agccggcgac gcaaccgaga 
ccagcggctt cggcggtcga ttgcctcacc 
atgtcgggca cggtgaatcc gcatctggta 
tggagaagaa catgatcccg ccgcattgtg 
ctacggatct cactcagcgc aatgtccata 
cgggtcaagc caatccacgc attgctttcg 
ctgctgtcct actgcaagat gctcctcagc 
gcacatccca tgttgtcact atgtccgctc 
ccaatctcaa ggagcttgta gaaggccaag 
tgtcctacac aaccaccgcc aggcgcatgc 
agactcgtga acagctgctg aagggccttg 
ggatccccgc cgccgcgccc tctgtcggct 
gtggtatggg caaggagtac tttacatctt 
acgacagtat cgcccaagcc caaggcttcc 
tggaagctga ctcgttgagt cctgttgaga 
cactggccaa gctatggaag tcattcggtg 
taggccacta tgctgcttta cacgtcgctg 
tcactggcat cagagcgcag ctgctcgtgg 
tggcagtgag ggcatcctta ctacagatcc 
ttgcatgtgt caatggttca cgagaagtcg 
agctggttgg ccttttgtcg gctgacaaca 
ccttccactc agcgcaggtt gaccccattc 
tcaccttcca ctccctccag attcctgttc 
ctggaaacca tggtgtcatt ggtccccttc 
actttgaggg tgctctacat gctgcggagc 
tatggatcga gattggtccc catgttgtct 
caagcacacc tgctatcgca tcgcttcgcc 
atggtttgag cagtctctac agcagcgggt 
acttcaaggc ctctcaccag gtacttcgtc 
actggataca gtacaagtac gattggtcct 
acagctcggt tgaagcagtc tcagctttat 
agacttccct tgatcaggta ttgactatcg 
tgtcagaggt tgcccaaggt catcgggtca 
acgctgatgt tggcttgacg ctgggtaagt 
agggttatgc ggtcgatgtt cacggtattg 
acatgaacgg aacgccccag gctacaccgt 
gcaccacggc gctgatgagc atctccacca 
ctaactgcga acttcgactc gagcatccgt 
cctacctcat caatcgcagc gtcaactgcc 
gcatgttggc aaccggaatg gtctacaagg 
gctacaaggg tctgcaggag gttgtcttgc 
tgcgcttcca aactccctcg ggaggtttcg 
gtcagacgac cggcttcatg atgaactgtc 
tcaatcatgg ctggaagtcg atgagattgg 
ggacttatat ccggatgagg cccattgata 
ttgatgagga tgacactgtg gttggtgttt 
tttgtcaaca acaatgctaa cgtaaagaac 
acacagtctt gccatctgcc aacgcggttc 
tgcctccatc aagaatggat gtgcctcccg 
cacccacgca gcaagctatc gctctgccgt 
tgagacctct tcttcgcatc ttgtcagaag 
acgatgaact cgactttgcg gaccacggtg 
gtcgcatgcg tgaggaattg ggtctcgacg 
ctttgggcag ctttaaattg ttcctaggac 
gcagtgatgg cagtggtagg agcagtccag 




atgccggagc tcaagagtac atcttctcca 2 940 
acaacgttag ctacatcgag atgcacggca 3000 
tgacatccgt cctcaagacg tttgctccta 3060 
aaaaccttca cttgggttca gtcaaggcca 3120 
tcattgctct gatcaagacg ctgcttatga 3180 
gtatcaagac aaagatcaat caccattttc 3240 
tcgccaaagt tccgacatct tggacaagat 3300 
tcaataactt ctctgccgct ggtggtaact 3360 
catcggtagt ttcggatgtt acagaccctc 342 0 
gatcagcaga ttccctcagg aagaacctcg 3480 
gtgactcgga ggtcggcttc ctgagcaagc 3540 
atcatcaatt ccgagcttcg gtcacagcac 3600 
attccgccat tgaacgccag gatgtgaaga 3660 
ttgtgtttag cggccaaggc gcccaatacc 372 0 
tcacagcctt ccgctctgag atcatgtctt 3780 
cgtcaatcct cccactgatc cgaggagagg 384 0 
tccagctggg tctcacttgc ctgcagatgg 3900 
ttgagccagg ctttgttctc ggacacagct 3960 
gtgttctgtc cgccaatgat accatttacc 4020 
ataagtgcca ggcaggaacc cactcaatgc 4080 
aacagttcct cgatgccaac attcacgagg 4140 
tcatcagtgg acgcgttgcc gacattgacc 4200 
tcaaggcgac ccgcgtcaag gtgccatttg 4260 
tctccgactt ggatacagcg gcgtcgcgcg 432 0 
tttgtgccct tgacagctct gtcatcagcc 4380 
atctacagcg acattgtcgt gagacagtca 4440 
acgagaagat catcaacaag acatcaactc 4500 
gctctacctt cctcaagtcc agccttggtc 4560 
gaaatgacga ttgctggaag gtgttggctg 462 0 
tgacaattga cttgaacgag tatcatcgcg 4680 
tgccttgtta cagctgggag cacaagaatt 474 0 
tggctaaagg tgatcctcca attgccccta 4800 
caacaccctc ggtccagaag attctacagg 4860 
ttgctgagac agatctcgcg agccctctat 4 92 0 
acggtgtcaa agtctgcaca tcttccgtgt 4980 
acattttgga caactaccgc accgacttag 504 0 
aggtccacaa gccacttctt ctcaaagaag 5100 
tccgcatcga agtgcgatac ccaatccaga 5160 
ctggccccaa cggtcagcac atcaagcatg 5220 
cgcaatggga agcggagtgg gatcgccaag 5280 
ttctgcagcg atcagcacaa ggtttggaca 534 0 
tcttctcctc cctcgtcgac tatgccgatg 5400 
acagccaaga gctcgagggc acagcaaaag 5460 
tctgcaatcc catgtggatt gacagctgtg 5520 
atcagactac gcccaatgac tacgtctacg 5580 
ccaaggcgtt ccgtgaagat ggtacctatc 5640 
gcaccaagtt cgctggtgac ttgtacattc 5700 
atggagacat aacaatgagt aacacgaatc 5760 
agttccaagg tttgccgcga cgagttctca 5820 
cagttgatgc tcccatgggt cgacgggacg 5880 
tcaggtccgg tgaagggcca cccacttcag 5940 
tcgcagccga tacatccatg gactcccgat 6000 
agatcggtct cggtcttgac gttctttcgg 6060 
tcgactcact cctctcattg accatcactg 6120 
ttgaatctac agcattcatg aactgtccca 6180 
ttgtcgatca ggacaataag ggcagcagcg 6240 
caccgggtac cgagtctggc gctactacac 6300 




cacctatgag cgaagaggac caggacaaga tagtcagcag tcactcgctt caccagttcc 6360 
aagccagttc gacgcttcta cagggcagtc ccagtaaagc tcgctcgact ttgttcttgc 6420 
taccagatgg ctcgggatct gccacatcct acgcttccct tcccccgatc tctccagacg 6480 
gagatgttgc tgtctacggg ttgaactgtc catggctgaa ggactctagt tacctcgtcg 6540 
agtttggact caagggcttg acagagctct atgtcaacga gatactccgt cgcaagccac 6600 
agggtcctta caatttggga ggatggtcag ccggtggcat ttgcgcttat gaagctgccc 6660 
tgatcctcac cagagcagga caccaagtcg atcgccttat cttgattgac tctcccaatc 672 0 
ccgttggtct tgagaagcta cctcctcgct tgtacgattt cctcaattcg cagaatgtct 6780 
ttggatcaga caacccgcac agcactgctg gaacaagcgt caaagctcca gaatggcttc 684 0 
ttgcacattt cctggccttc attgacgctc tggatgctta tgtcgcagtg ccttgggact 6900 
ctggtctagt cggtctagca tcaccgctcc ctgcaccgcc gcagacatac atgctgtggg 6960 
cagaagacgg agtttgcaaa gactctgata gtgctcgtcc cgagtaccgt gacgatgacc 7020 
cacgcgagat gagatggctg ttggagaaca gaacaaactt tggtccgaat ggttgggagg 7080 
cgctacttgg tggtaaagag ggtttgttca tggatcggat tgcggaagcg aatcatttta 7140 
gtatgttgaa gagaggacgg aatgcggaat atgtctctgc attcctggct cgggccttgg 7200 
acaattagcg atggagaggg ctgtttgtgt atttatgttt attcttcttt gatgtttgta 7260 
tttctttgtc tttctcatca ttcagataga agcagcagat tgccttcatt ctttataaat 7320 
cactacagaa ataagtttg 733 9 



<210> 4 
<211> 6608 
<212> DNA 

<213> Fusarium graminearum 
<400> 4 

atgaccccat caatgatgga ggtattcgtt 
ccactgaaag acctactcct caaaggcaac 
gttcacgcac ttcttagaag ggagatatca 
ccaaactttg ccgacattca ggaactcgtc 
gctttgacaa gcgctttagc atgcttttac 
aaccaagtac ccatagatct ctcctgacca 
tttccttcgg agaacagtcg cattattgga 
gtcagttgct ccacatcact gagtgaattg 
gcattgcacg tcggactacg ggtatggcga 
ccctccgcca cttggttcat aattgtgccc 
gaccgacttg actcattcat cattgaaatg 
taaaacatat tcactcttct ttagggactt 
gtcgcacatc acaacatgac catcagtggt 
agtatatcaa catcaccgaa agattctctt 
agccatcttt acagcatgga tgatgtagac 
gcatcagagt ccatcattcc actcatttca 
aagtatgcag atctactccg ctgctgtgtt 
accaaggtct cacaagcagt ggcccagctt 
ataaagccta tagcaaccag cgtctccaac 
gcagaacgat gcgccgtgga caacagcatg 
gcagagacac aaaccgagtc atcaagcaag 
ggtcgctttc cagacgcagc tgacttgagt 
gatgttcatc gacaaattcc cgaggaccga 
gggcgacgta agaacaccag caaggtcatg 
ttcgacgcta ggttcttcaa catgtctcca 
cgaatggccc tcgaaacagc ttacgaggcg 
acaccttcga cacagagaga tcgtgttggt 
agagaggtca acagtgggca gaatgtcgac 
cgcgtttcac gacaatactg attgcagact 
cgactcaact acttcttcaa gttcagtggg 
tccagtctcg ttggcttgca cttggcttgt 



tttggggacc aaagcacacg ctttgcccct 60 
agtccttact tgacacattt tgttaaacaa 120 
tccttgccgg cagttcaaca gaagcttttc 180 
tccaagtcag attggggcag tggtaaccct 240 
catctttgca gtttcattca ggagtatcat 300 
tccagctttt acgatggaca aggtcgtacc 360 
ctttgcgttg gttcactcgc tgctactgct 420 
gtatcagctg gtgtagatgc tgttcgtgtg 4 80 
actacctccc ttttcgatgt accagacagg 540 
gaggcagtac taccaagaga atctgcgcaa 600 
gtaagcaatt ctttgtcctt ggagctctca 660 
gctcgatcat cagttcctta catcagctcg 720 
ccaccatccg tcctcgaaaa gttcattcac 780 
ccagtgccga tctatgctcc gtaccacgcc 840 
gaggtcctta gcctgtctgc accttctttt 900 
agctcctcgg gtgacgagtt acagccactc 960 
agtgatatgc tcatacagcc actggatctt 1020 
ctcgaggtta gctcatctac acgtgccata 1080 
agtctagtgt ctgttttgga gccgacgcta 114 0 
gggcccaaag cctcgaccag ccactcatca 1200 
aactccaaaa ttgcgattgt tgctatgtct 1260 
gaattctggg atcttctcta cgaaggtcgc 1320 
ttcaacgcag agctccatta cgacgctact 1380 
aatggctgct tcatcaagga accaggactg 144 0 
aaggaagctg agcagtcgga tcctggccag 1500 
cttgagatgg ctagtatcgt accagacaga 1560 
gtgttctacg gcatgactag cgatgattgg 1620 
acttatttta ttcctggtaa gttgtttgtt 1680 
acaggtggca acagagcgtt cactcctggt 1740 
cctagcgcta gtgttgatac ggcttgctcc 1800 
aattccctct ggagaaatga ttgcgataca 1860 




gctattgcgg gcggaaccaa tgtcatgact 
ggccacttcc tatctagaac cggtaagtct 
agtgttttta ctgaccttgt tccaggcaac 
tactgtcgag ctgatggcgt cggaaccatc 
gacaatgacc ctattctcgg tgtcattctg 
gtatccatca ctcgaccaca tgccggagct 
gagtcgggca ccgatcccta caacgttagc 
gccggcgacg caaccgagat gacatccgtc 
ggcggtcgat tgcctcacca aaaccttcac 
ggtgaatccg catctggtat cattgctctg 
atgatcccgc cgcattgtgg tatcaagaca 
actcagcgca atgtccatat cgccaaagtt 
aatccacgca ttgctttcgt caataacttc 
ctgcaagatg ctcctcagcc atcggtagtt 
gttgtcacta tgtccgctcg atcagcagat 
gagcttgtag aaggccaagg tgactcggag 
accaccgcca ggcgcatgca tcatcaattc 
cagctgctga agggccttga ttccgccatt 
gccgcgccct ctgtcggctt tgtgtttagc 
aaggagtact ttacatcttt cacagccttc 
gcccaagccc aaggcttccc gtcaatcctc 
tcgttgagtc ctgttgagat ccagctgggt 
ctatggaagt cattcggtgt tgagccaggc 
gctgctttac acgtcgctgg tgttctgtcc 
agagcgcagc tgctcgtgga taagtgccag 
gcatccttac tacagatcca acagttcctc 
aatggttcac gagaagtcgt catcagtgga 
cttttgtcgg ctgacaacat caaggcgacc 
gcgcaggttg accccattct ctccgacttg 
tccctccaga ttcctgttct ttgtgccctt 
ggtgtcattg gtccccttca tctacagcga 
gctctacatg ctgcggagca cgagaagatc 
attggtcccc atgttgtctg ctctaccttc 
gctatcgcat cgcttcgccg aaatgacgat 
agtctctaca gcagcgggtt gacaattgac 
tctcaccagg tacttcgtct gccttgttac 
tacaagtacg attggtcctt ggctaaaggt 
gaagcagtct cagctttatc aacaccctcg 
gatcaggtat tgactatcgt tgctgagaca 
gcccaaggtc atcgggtcaa cggtgtcaaa 
ggcttgacgc tgggtaagta cattttggac 
gtcgatgttc acggtattga ggtccacaag 
acgccccagg ctacaccgtt ccgcatcgaa 
ctgatgagca tctccaccac tggccccaac 
cttcgactcg agcatccgtc gcaatgggaa 
aatcgcagcg tcaactgcct tctgcagcga 
accggaatgg tctacaaggt cttctcctcc 
ctgcaggagg ttgtcttgca cagccaagag 
actccctcgg gaggtttcgt ctgcaatccc 
ggcttcatga tgaactgtca tcagactacg 
tggaagtcga tgagattggc caaggcgttc 
cggatgaggc ccattgatag caccaagttc 
gacactgtgg ttggtgttta tggagacata 
caatgctaac gtaaagaaca gttccaaggt 
ccatctgcca acgcggttcc agttgatgct 
agaatggatg tgcctcccgt caggtccggt 
caagctatcg ctctgccgtt cgcagccgat 




aaccctgaca acttcgctgg tttggaccga 192 0 
ctcacagatc ttggaagctt ccttcttttt 1980 
tgcaacacct ttgacgatgg agcagacgga 204 0 
atcctcaagc ggcttgagga cgccgaagct 2100 
ggcgcttaca caaaccactc agccgaagca 2160 
caagagtaca tcttctccaa actcctccgt 2220 
tacatcgaga tgcacggcac aggcactcaa 2280 
ctcaagacgt ttgctcctac cagcggcttc 234 0 
ttgggttcag tcaaggccaa tgtcgggcac 24 00 
atcaagacgc tgcttatgat ggagaagaac 2460 
aagatcaatc accattttcc tacggatctc 2520 
ccgacatctt ggacaagatc gggtcaagcc 2580 
tctgccgctg gtggtaactc tgctgtccta 2640 
tcggatgtta cagaccctcg cacatcccat 2700 
tccctcagga agaacctcgc caatctcaag 2760 
gtcggcttcc tgagcaagct gtcctacaca 2820 
cgagcttcgg tcacagcaca gactcgtgaa 2880 
gaacgccagg atgtgaagag gatccccgcc 2940 
ggccaaggcg cccaataccg tggtatgggc 3000 
cgctctgaga tcatgtctta cgacagtatc 3060 
ccactgatcc gaggagaggt ggaagctgac 3120 
ctcacttgcc tgcagatggc actggccaag 3180 
tttgttctcg gacacagctt aggccactat 3240 
gccaatgata ccatttacct cactggcatc 3300 
gcaggaaccc actcaatgct ggcagtgagg 33 60 
gatgccaaca ttcacgaggt tgcatgtgtc 342 0 
cgcgttgccg acattgacca gctggttggc 3480 
cgcgtcaagg tgccatttgc cttccactca 3540 
gatacagcgg cgtcgcgcgt caccttccac 3600 
gacagctctg tcatcagccc tggaaaccat 3660 
cattgtcgtg agacagtcaa ctttgagggt 3720 
atcaacaaga catcaactct atggatcgag 3780 
ctcaagtcca gccttggtcc aagcacacct 3840 
tgctggaagg tgttggctga tggtttgagc 3900 
ttgaacgagt atcatcgcga cttcaaggcc 3960 
agctgggagc acaagaatta ctggatacag 4020 
gatcctccaa ttgcccctaa cagctcggtt 4080 
gtccagaaga ttctacagga gacttccctt 4140 
gatctcgcga gccctctatt gtcagaggtt 4200 
gtctgcacat cttccgtgta cgctgatgtt 4260 
aactaccgca ccgacttaga gggttatgcg 4320 
ccacttcttc tcaaagaaga catgaacgga 4380 
gtgcgatacc caatccagag caccacggcg 444 0 
ggtcagcaca tcaagcatgc taactgcgaa 4500 
gcggagtggg atcgccaagc ctacctcatc 4560 
tcagcacaag gtttggacag catgttggca 462 0 
ctcgtcgact atgccgatgg ctacaagggt 4680 
ctcgagggca cagcaaaagt gcgcttccaa 474 0 
atgtggattg acagctgtgg tcagacgacc 4800 
cccaatgact acgtctacgt caatcatggc 4860 
cgtgaagatg gtacctatcg gacttatatc 4920 
gctggtgact tgtacattct tgatgaggat 4980 
acaatgagta acacgaatct ttgtcaacaa 5040 
ttgccgcgac gagttctcaa cacagtcttg 5100 
cccatgggtc gacgggacgt gcctccatca 5160 
gaagggccac ccacttcagc acccacgcag 5220 
acatccatgg actcccgatt gagacctctt 5280 




cttcgcatct tgtcagaaga gatcggtctc ggtcttgacg ttctttcgga cgatgaactc 5340 
gactttgcgg accacggtgt cgactcactc ctctcattga ccatcactgg tcgcatgcgt 54 00 
gaggaattgg gtctcgacgt tgaatctaca gcattcatga actgtcccac tttgggcagc 5460 
tttaaattgt tcctaggact tgtcgatcag gacaataagg gcagcagcgg cagtgatggc 5520 
agtggtagga gcagtccagc accgggtacc gagtctggcg ctactacacc acctatgagc 5580 
gaagaggacc aggacaagat agtcagcagt cactcgcttc accagttcca agccagttcg 5640 
acgcttctac agggcagtcc cagtaaagct cgctcgactt tgttcttgct accagatggc 5700 
tcgggatctg ccacatccta cgcttccctt cccccgatct ctccagacgg agatgttgct 5760 
gtctacgggt tgaactgtcc atggctgaag gactctagtt acctcgtcga gtttggactc 5820 
aagggcttga cagagctcta tgtcaacgag atactccgtc gcaagccaca gggtccttac 5880 
aatttgggag gatggtcagc cggtggcatt tgcgcttatg aagctgccct gatcctcacc 5940 
agagcaggac accaagtcga tcgccttatc ttgattgact ctcccaatcc cgttggtctt 6000 
gagaagctac ctcctcgctt gtacgatttc ctcaattcgc agaatgtctt tggatcagac 6060 
aacccgcaca gcactgctgg aacaagcgtc aaagctccag aatggcttct tgcacatttc 6120 
ctggccttca ttgacgctct ggatgcttat gtcgcagtgc cttgggactc tggtctagtc 6180 
ggtctagcat caccgctccc tgcaccgccg cagacataca tgctgtgggc agaagacgga 624 0 
gtttgcaaag actctgatag tgctcgtccc gagtaccgtg acgatgaccc acgcgagatg 63 00 
agatggctgt tggagaacag aacaaacttt ggtccgaatg gttgggaggc gctacttggt 6360 
ggtaaagagg gtttgttcat ggatcggatt gcggaagcga atcattttag tatgttgaag 6420 
agaggacgga atgcggaata tgtctctgca ttcctggctc gggccttgga caattagcga 64 80 
tggagagggc tgtttgtgta tttatgttta ttcttctttg atgtttgtat ttctttgtct 6540 
ttctcatcat tcagatagaa gcagcagatt gccttcattc tttataaatc actacagaaa 6600 
taagtttg 6608 



<210> 5 
<211> 6219 
<212> DNA 

<213> Fusarium graminearum 

<220> 

<221> CDS 

<222> (1) . . (6216) 

<400> 5 

atg acc cca tea atg atg gag gta ttc gtt ttt ggg gac caa age aca 4 8 
Met Thr Pro Ser Met Met Glu Val Phe Val Phe Gly Asp Gin Ser Thr 
15 10 15 

cgc ttt gee cct cca ctg aaa gac eta etc etc aaa ggc aac agt cct 96 
Arg Phe Ala Pro Pro Leu Lys Asp Leu Leu Leu Lys Gly Asn Ser Pro 
20 25 30 

tac ttg aca cat ttt gtt aaa caa gtt cac gca ctt ctt aga agg.gag 144 
Tyr Leu Thr His Phe Val Lys Gin Val His Ala Leu Leu Arg Arg Glu 
35 40 45 

ata tea tec ttg ccg gca gtt caa cag aag ctt ttc cca aac ttt gee 192 
lie Ser Ser Leu Pro Ala Val Gin Gin Lys Leu Phe Pro Asn Phe Ala 
50 55 60 

gac att cag gaa etc gtc tec aag tea gat tgg ggc agt ggt aac cct 240 
Asp lie Gin Glu Leu Val Ser Lys Ser Asp Trp Gly Ser Gly Asn Pro 
65 70 75 80 



get ttg aca age get tta gca tgc ttt tac cat ctt tgc agt ttc att 288 
Ala Leu Thr Ser Ala Leu Ala Cys Phe Tyr His Leu Cys Ser Phe lie 
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85 90 95 

cac ttt tac gat gga caa ggt cgt acc ttt cct teg gag aac agt cgc 336 
His Phe Tyr Asp Gly Gin Gly Arg Thr Phe Pro Ser Glu Asn Ser Arg 
100 105 110 

att att gga ctt tgc gtt ggt tea etc get get act get gtc agt tgc 384 
lie lie Gly Leu Cys Val Gly Ser Leu Ala Ala Thr Ala Val Ser Cys 
115 120 125 

tec aca tea ctg agt gaa ttg gta tea get ggt gta gat get gtt cgt 432 
Ser Thr Ser Leu Ser Glu Leu Val Ser Ala Gly Val Asp Ala Val Arg 
130 135 140 

gtg gca ttg cac gtc gga eta egg gta tgg cga act acc tec ctt ttc 480 
Val Ala Leu His Val Gly Leu Arg Val Trp Arg Thr Thr Ser Leu Phe 
145 150 155 160 

gat gta cca gac agg ccc tec gee act tgg ttc ata att gtg ccc gag 528 
Asp Val Pro Asp Arg Pro Ser Ala Thr Trp Phe lie lie Val Pro Glu 
165 170 175 

gca gta eta cca aga gaa tct gcg caa gac cga ctt gac tea ttc ate 576 
Ala Val Leu Pro Arg Glu Ser Ala Gin Asp Arg Leu Asp Ser Phe lie 
180 185 190 

att gaa atg gga ctt get cga tea tea gtt cct tac ate age teg gtc 624 
lie Glu Met Gly Leu Ala Arg Ser Ser Val Pro Tyr lie Ser Ser Val 
195 200 205 

gca cat cac aac atg acc ate agt ggt cca cca tec gtc etc gaa aag 672 
Ala His His Asn Met Thr lie Ser Gly Pro Pro Ser Val Leu Glu Lys 
210 215 220 

ttc att cac agt ata tea aca tea ccg aaa gat tct ctt cca gtg ccg 720 
Phe lie His Ser lie Ser Thr Ser Pro Lys Asp Ser Leu Pro Val Pro 
225 230 235 240 

ate tat get ccg tac cac gee age cat ctt tac age atg gat gat gta 768 
lie Tyr Ala Pro Tyr His Ala Ser His Leu Tyr Ser Met Asp Asp Val 
245 250 255 

gac gag gtc ctt age ctg tct gca cct tct ttt gca tea gag tec ate 816 
Asp Glu Val Leu Ser Leu Ser Ala Pro Ser Phe Ala Ser Glu Ser lie 
260 265 270 

att cca etc att tea age tec teg ggt gac gag tta cag cca etc aag 864 
lie Pro Leu lie Ser Ser Ser Ser Gly Asp Glu Leu Gin Pro Leu Lys 
275 280 285 

tat gca gat eta etc cgc tgc tgt gtt agt gat atg etc ata cag cca 912 
Tyr Ala Asp Leu Leu Arg Cys Cys Val Ser Asp Met Leu lie Gin Pro 
290 295 300 

ctg gat ctt acc aag gtc tea caa gca gtg gee cag ctt etc gag gtt 960 
Leu Asp Leu Thr Lys Val Ser Gin Ala Val Ala Gin Leu Leu Glu Val 
305 310 315 320 
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age tea tct aca cgt gec ata ata aag cct ata gca acc age gtc tec 1008 
Ser Ser Ser Thr Arg Ala lie lie Lys Pro lie Ala Thr Ser Val Ser 
325 330 335 

aac agt eta gtg tct gtt ttg gag ccg acg eta gca gaa cga tgc gee 1056 
Asn Ser Leu Val Ser Val Leu Glu Pro Thr Leu Ala Glu Arg Cys Ala 
340 345 350 

gtg gac aac age atg ggg ccc aaa gee teg acc age cac tea tea gca 1104 
Val Asp Asn Ser Met Gly Pro Lys Ala Ser Thr Ser His Ser Ser Ala 
355 360 365 

gag aca caa acc gag tea tea age aag aac tec aaa att gcg att gtt 1152 
Glu Thr Gin Thr Glu Ser Ser Ser Lys Asn Ser Lys lie Ala lie Val 
370 375 380 

get atg tct ggt cgc ttt cca gac gca get gac ttg agt gaa ttc tgg 1200 
Ala Met Ser Gly Arg Phe Pro Asp Ala Ala Asp Leu Ser Glu Phe Trp 
385 390 395 400 

gat ctt etc tac gaa ggt cgc gat gtt cat cga caa att ccc gag gac 1248 
Asp Leu Leu Tyr Glu Gly Arg Asp Val His Arg Gin lie Pro Glu Asp 
405 410 415 

cga ttc aac gca gag etc cat tac gac get act ggg cga cgt aag aac 12 96 
Arg Phe Asn Ala Glu Leu His Tyr Asp Ala Thr Gly Arg Arg Lys Asn 
420 425 430 

acc age aag gtc atg aat ggc tgc ttc ate aag gaa cca gga ctg ttc 1344 
Thr Ser Lys Val Met Asn Gly Cys Phe lie Lys Glu Pro Gly Leu Phe 
435 440 445 

gac get agg ttc ttc aac atg tct cca aag gaa get gag cag teg gat 13 92 
Asp Ala Arg Phe Phe Asn Met Ser Pro Lys Glu Ala Glu Gin Ser Asp 
450 455 460 

cct ggc cag cga atg gee etc gaa aca get tac gag gcg ctt gag atg 144 0 
Pro Gly Gin Arg Met Ala Leu Glu Thr Ala Tyr Glu Ala Leu Glu Met 
465 470 475 480 

get agt ate gta cca gac aga aca cct teg aca cag aga gat cgt gtt 1488 
Ala Ser lie Val Pro Asp Arg Thr Pro Ser Thr Gin Arg Asp Arg Val 
485 490 495 

99t gtg ttc tac ggc atg act age gat gat tgg aga gag gtc aac agt 1536 
Gly Val Phe Tyr Gly Met Thr Ser Asp Asp Trp Arg Glu Val Asn Ser 
500 505 510 

ggg cag aat gtc gac act tat ttt att cct ggt ggc aac aga gcg ttc 1584 
Gly Gin Asn Val Asp Thr Tyr Phe lie Pro Gly Gly Asn Arg Ala Phe 
515 520 525 

act cct ggt cga etc aac tac ttc ttc aag ttc agt ggg cct age get 1632 
Thr Pro Gly Arg Leu Asn Tyr Phe Phe Lys Phe Ser Gly Pro Ser Ala 
530 535 540 
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agt gtt gat acg get tgc tec tec agt etc gtt ggc ttg cac ttg get 1680 
Ser Val Asp Thr Ala Cys Ser Ser Ser Leu Val Gly Leu His Leu Ala 
545 550 555 560 

tgt aat tec etc tgg aga aat gat tgc gat aca get att gcg ggc gga 1728 
Cys Asn Ser Leu Trp Arg Asn Asp Cys Asp Thr Ala lie Ala Gly Gly 
565 570 575 

ace aat gtc atg act aac cct gac aac ttc get ggt ttg gac cga ggc 1776 
Thr Asn Val Met Thr Asn Pro Asp Asn Phe Ala Gly Leu Asp Arg Gly 
580 585 590 

cac ttc eta tct aga ace ggc aac tgc aac ace ttt gac gat gga gca 1824 
His Phe Leu Ser Arg Thr Gly Asn Cys Asn Thr Phe Asp Asp Gly Ala 
595 600 605 

gac gga tac tgt cga get gat ggc gtc gga ace ate ate etc aag egg 1872 
Asp Gly Tyr Cys Arg Ala Asp Gly Val Gly Thr lie lie Leu Lys Arg 
610 615 620 

ctt gag gac gee gaa get gac aat gac cct att etc ggt gtc att ctg 1920 
Leu Glu Asp Ala Glu Ala Asp Asn Asp Pro lie Leu Gly Val lie Leu 
625 630 635 640 

ggc get tac aca aac cac tea gee gaa gca gta tec ate act cga cca 1968 
Gly Ala Tyr Thr Asn His Ser Ala Glu Ala Val Ser lie Thr Arg Pro 
645 650 655 

cat gee gga get caa gag tac ate ttc tec aaa etc etc cgt gag teg 2 016 
His Ala Gly Ala Gin Glu Tyr lie Phe Ser Lys Leu Leu Arg Glu Ser 
660 665 670 

ggc ace gat ccc tac aac gtt age tac ate gag atg cac ggc aca ggc 2064 
Gly Thr Asp Pro Tyr Asn Val Ser Tyr lie Glu Met His Gly Thr Gly 
675 680 685 

act caa gec ggc gac gca acc gag atg aca tec gtc etc aag acg ttt 2112 
Thr Gin Ala Gly Asp Ala Thr Glu Met Thr Ser Val Leu Lys Thr Phe 
690 695 700 

get cct acc age ggc ttc ggc ggt cga ttg cct cac caa aac ctt cac 2160 
Ala Pro Thr Ser Gly Phe Gly Gly Arg Leu Pro His Gin Asn Leu His 
705 710 715 720 

ttg ggt tea gtc aag gee aat gtc ggg cac ggt gaa tec gca tct ggt 2208 
Leu Gly Ser Val Lys Ala Asn Val Gly His Gly Glu Ser Ala Ser Gly 
725 730 735 

ate att get ctg ate aag acg ctg ctt atg atg gag aag aac atg ate 2256 
lie lie Ala Leu lie Lys Thr Leu Leu Met Met Glu Lys Asn Met lie 
740 745 750 

ccg ccg cat tgt ggt ate aag aca aag ate aat cac cat ttt cct acg 2304 
Pro Pro His Cys Gly lie Lys Thr Lys lie Asn His His Phe Pro Thr 
755 760 765 

gat etc act cag cgc aat gtc cat ate gee aaa gtt ccg aca tct tgg 2352 
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Asp Leu Thr Gin Arg Asn Val His lie Ala Lys Val Pro Thr Ser Trp 
770 775 780 

aca aga teg ggt caa gec aat cca cgc att get ttc gtc aat aac ttc 2400 
Thr Arg Ser Gly Gin Ala Asn Pro Arg lie Ala Phe Val Asn Asn Phe 
785 790 795 800 

tct gee get ggt ggt aac tct get gtc eta ctg caa gat get cct cag 2448 
Ser Ala Ala Gly Gly Asn Ser Ala Val Leu Leu Gin Asp Ala Pro Gin 
805 810 815 

cca teg gta gtt teg gat gtt aca gac cct cgc aca tec cat gtt gtc 2496 
Pro Ser Val Val Ser Asp Val Thr Asp Pro Arg Thr Ser His Val Val 
820 825 830 

act atg tec get cga tea gca gat tec etc agg aag aac etc gee aat 2544 
Thr Met Ser Ala Arg Ser Ala Asp Ser Leu Arg Lys Asn Leu Ala Asn 
835 840 845 

etc aag gag ctt gta gaa ggc caa ggt gac teg gag gtc ggc ttc ctg 2592 
Leu Lys Glu Leu Val Glu Gly Gin Gly Asp Ser Glu Val Gly Phe Leu 
850 855 860 

age aag ctg tec tac aca ace ace gee agg cgc atg cat cat caa ttc 2 64 0 
Ser Lys Leu Ser Tyr Thr Thr Thr Ala Arg Arg Met His His Gin Phe 
865 870 875 880 

cga get teg gtc aca gca cag act cgt gaa cag ctg ctg aag ggc ctt 2688 
Arg Ala Ser Val Thr Ala Gin Thr Arg Glu Gin Leu Leu Lys Gly Leu 
885 890 895 

gat tec gee att gaa cgc cag gat gtg aag agg ate ccc gee gec gcg 2736 
Asp Ser Ala lie Glu Arg Gin Asp Val Lys Arg lie Pro Ala Ala Ala 
900 905 910 

ccc tct gtc ggc ttt gtg ttt age ggc caa ggc gee caa tac cgt ggt 2784 
Pro Ser Val Gly Phe Val Phe Ser Gly Gin Gly Ala Gin Tyr Arg Gly 
915 920 925 

atg ggc aag gag tac ttt aca tct ttc aca gee ttc cgc tct gag ate 2832 
Met Gly Lys Glu Tyr Phe Thr Ser Phe Thr Ala Phe Arg Ser Glu lie 
930 935 940 

atg tct tac gac agt ate gec caa gec caa ggc ttc ccg tea ate etc 2880 
Met Ser Tyr Asp Ser lie Ala Gin Ala Gin Gly Phe Pro Ser lie Leu 
945 950 955 960 

cca ctg ate cga gga gag gtg gaa get gac teg ttg agt cct gtt gag 292 8 
Pro Leu lie Arg Gly Glu Val Glu Ala Asp Ser Leu Ser Pro Val Glu 
965 970 975 

ate cag ctg ggt etc act tgc ctg cag atg gca ctg gee aag eta tgg 2976 
lie Gin Leu Gly Leu Thr Cys Leu Gin Met Ala Leu Ala Lys Leu Trp 
980 985 990 

aag tea ttc ggt gtt gag cca ggc ttt gtt etc gga cac age tta ggc 3024 
Lys Ser Phe Gly Val Glu Pro Gly Phe Val Leu Gly His Ser Leu Gly 




cac tat get get tta cac gtc get ggt gtt ctg tec gee aat gat ace 3072 
His Tyr Ala Ala Leu His Val Ala Gly Val Leu Ser Ala Asn Asp Thr 
1010 1015 1020 

att tac etc act ggc ate aga gcg cag ctg etc gtg gat aag tgc cag 3120 
lie Tyr Leu Thr Gly lie Arg Ala Gin Leu Leu Val Asp Lys Cys Gin 
1025 1030 1035 1040 

gca gga ace cac tea atg ctg gca gtg agg gca tec tta eta cag ate 3168 
Ala Gly Thr His Ser Met Leu Ala Val Arg Ala Ser Leu Leu Gin lie 
1045 1050 1055 

caa cag ttc etc gat gee aac att cac gag gtt gca tgt gtc aat ggt 3216 
Gin Gin Phe Leu Asp Ala Asn lie His Glu Val Ala Cys Val Asn Gly 
1060 1065 1070 

tea cga gaa gtc gtc ate agt gga cgc gtt gee gac att gac cag ctg 32 64 
Ser Arg Glu Val Val lie Ser Gly Arg Val Ala Asp lie Asp Gin Leu 
1075 1080 1085 

gtt ggc ctt ttg teg get gac aac ate aag gcg ace cgc gtc aag gtg 3312 
Val Gly Leu Leu Ser Ala Asp Asn lie Lys Ala Thr Arg Val Lys Val 
1090 1095 1100 

cca ttt gec ttc cac tea gcg cag gtt gac ccc att etc tec gac ttg 3360 
Pro Phe Ala Phe His Ser Ala Gin Val Asp Pro lie Leu Ser Asp Leu 
1105 1110 1115 1120 

gat aca gcg gcg teg cgc gtc ace ttc cac tec etc cag att cct gtt 3408 
Asp Thr Ala Ala Ser Arg Val Thr Phe His Ser Leu Gin lie Pro Val 
1125 1130 1135 

ctt tgt gee ctt gac age tct gtc ate age cct gga aac cat ggt gtc 3456 
Leu Cys Ala Leu Asp Ser Ser Val lie Ser Pro Gly Asn His Gly Val 
1140 1145 1150 

att ggt ccc ctt cat eta cag cga cat tgt cgt gag aca gtc aac ttt 3504 
lie Gly Pro Leu His Leu Gin Arg His Cys Arg Glu Thr Val Asn Phe 
1155 1160 1165 

gag ggt get eta cat get gcg gag cac gag aag ate ate aac aag aca 3552 
Glu Gly Ala Leu His Ala Ala Glu His Glu Lys lie lie Asn Lys Thr 
1170 1175 1180 

tea act eta tgg ate gag att ggt ccc cat gtt gtc tgc tct ace ttc 3600 
Ser Thr Leu Trp lie Glu lie Gly Pro His Val Val Cys Ser Thr Phe 
1185 1190 1195 1200 

etc aag tec age ctt ggt cca age aca cct get ate gca teg ctt cgc 3648 
Leu Lys Ser Ser Leu Gly Pro Ser Thr Pro Ala lie Ala Ser Leu Arg 
1205 1210 1215 

cga aat gac gat tgc tgg aag gtg ttg get gat ggt ttg age agt etc 3696 
Arg. Asn Asp Asp Cys Trp Lys Val Leu Ala Asp Gly Leu Ser Ser Leu 
1220 1225 1230 
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tac age age ggg ttg aca att gac ttg aac gag tat cat cgc gac ttc 3744 
Tyr Ser Ser Gly Leu Thr lie Asp Leu Asn Glu Tyr His Arg Asp Phe 
1235 1240 1245 

aag gec tct cac cag gta ctt cgt ctg cct tgt tac age tgg gag cac 3792 
Lys Ala Ser His Gin Val Leu Arg Leu Pro Cys Tyr Ser Trp Glu His 
1250 1255 1260 

aag aat tac tgg ata cag tac aag tac gat tgg tec ttg get aaa ggt 3 840 
Lys Asn Tyr Trp lie Gin Tyr Lys Tyr Asp Trp Ser Leu Ala Lys Gly 
1265 1270 1275 1280 

gat cct cca att gee cct aac age teg gtt gaa gca gtc tea get tta 3888 
Asp Pro Pro lie Ala Pro Asn Ser Ser Val Glu Ala Val Ser Ala Leu 
1285 1290 1295 

tea aca ccc teg gtc cag aag att eta cag gag act tec ctt gat cag 3936 
Ser Thr Pro Ser Val Gin Lys lie Leu Gin Glu Thr Ser Leu Asp Gin 
1300 1305 1310 

gta ttg act ate gtt get gag aca gat etc gcg age cct eta ttg tea 3984 
Val Leu Thr lie Val Ala Glu Thr Asp Leu Ala Ser Pro Leu Leu Ser 
1315 1320 1325 

gag gtt gee caa ggt cat egg gtc aac ggt gtc aaa gtc tgc aca tct 4032 
Glu Val Ala Gin Gly His Arg Val Asn Gly Val Lys Val Cys Thr Ser 
1330 1335 1340 

tec gtg tac get gat gtt ggc ttg acg ctg ggt aag tac att ttg gac 4080 
Ser Val Tyr Ala Asp Val Gly Leu Thr Leu Gly Lys Tyr lie Leu Asp 
1345 1350 1355 1360 

aac tac cgc ace gac tta gag ggt tat gcg gtc gat gtt cac ggt att 4128 
Asn Tyr Arg Thr Asp Leu Glu Gly Tyr Ala Val Asp Val His Gly lie 
1365 1370 1375 

gag gtc cac aag cca ctt ctt etc aaa gaa gac atg aac gga acg ccc 4176 
Glu Val His Lys Pro Leu Leu Leu Lys Glu Asp Met Asn Gly Thr Pro 
1380 1385 1390 

cag get aca ccg ttc cgc ate gaa gtg cga tac cca ate cag age acc 4224 
Gin Ala Thr Pro Phe Arg lie Glu Val Arg Tyr Pro lie Gin Ser Thr 
1395 1400 1405 

acg gcg ctg atg age ate tec acc act ggc ccc aac ggt cag cac ate 4272 
Thr Ala Leu Met Ser lie Ser Thr Thr Gly Pro Asn Gly Gin His lie 
1410 1415 1420 

aag cat get aac tgc gaa ctt cga etc gag cat ccg teg caa tgg gaa 4320 
Lys His Ala Asn Cys Glu Leu Arg Leu Glu His Pro Ser Gin Trp Glu 
1425 1430 1435 1440 

gcg gag tgg gat cgc caa gee tac etc ate aat cgc age gtc aac tgc 4368 
Ala Glu Trp Asp Arg Gin Ala Tyr Leu lie Asn Arg Ser Val Asn Cys 
1445 1450 1455 




16 



ctt ctg cag cga tea gca caa ggt ttg gac age atg ttg gca ace gga 4416 
Leu Leu Gin Arg Ser Ala Gin Gly Leu Asp Ser Met Leu Ala Thr Gly 
1460 1465 1470 

atg gtc tac aag gtc ttc tec tec etc gtc gac tat gee gat ggc tac 4464 
Met Val Tyr Lys Val Phe Ser Ser Leu Val Asp Tyr Ala Asp Gly Tyr 
1475 1480 1485 

aag ggt ctg cag gag gtt gtc ttg cac age caa gag etc gag ggc aca 4512 
Lys Gly Leu Gin Glu Val Val Leu His Ser Gin Glu Leu Glu Gly Thr 
1490 1495 1500 

gca aaa gtg cgc ttc caa act ccc teg gga ggt ttc gtc tgc aat ccc 4560 
Ala Lys Val Arg Phe Gin Thr Pro Ser Gly Gly Phe Val Cys Asn Pro 
1505 1510 1515 1520 

atg tgg att gac age tgt ggt cag acg acc ggc ttc atg atg aac tgt 4608 
Met Trp lie Asp Ser Cys Gly Gin Thr Thr Gly Phe Met Met Asn Cys 
1525 1530 1535 

cat cag act acg ccc aat gac tac gtc tac gtc aat cat ggc tgg aag 4656 
His Gin Thr Thr Pro Asn Asp Tyr Val Tyr Val Asn His Gly Trp Lys 
1540 1545 1550 

teg atg aga ttg gec aag gcg ttc cgt gaa gat ggt acc tat egg act 4704 
Ser Met Arg Leu Ala Lys Ala Phe Arg Glu Asp Gly Thr Tyr Arg Thr 
1555 1560 1565 

tat ate egg atg agg ccc att gat age acc aag ttc get ggt gac ttg 4752 
Tyr lie Arg Met Arg Pro lie Asp Ser Thr Lys Phe Ala Gly Asp Leu 
1570 1575 1580 

tac att ctt gat gag gat gac act gtg gtt ggt gtt tat gga gac ata 4800 
Tyr lie Leu Asp Glu Asp Asp Thr Val Val Gly Val Tyr Gly Asp lie 
1585 1590 1595 1600 

aca ttc caa ggt ttg ccg cga cga gtt etc aac aca gtc ttg cca tct 4848 
Thr Phe Gin Gly Leu Pro Arg Arg Val Leu Asn Thr Val Leu Pro Ser 
1605 1610 1615 

gee aac gcg gtt cca gtt gat get ccc atg ggt cga egg gac gtg cct 4896 
Ala Asn Ala Val Pro Val Asp Ala Pro Met Gly Arg Arg Asp Val Pro 
1620 1625 1630 

cca tea aga atg gat gtg cct ccc gtc agg tec ggt gaa ggg cca ccc 4 944 
Pro Ser Arg Met Asp Val Pro Pro Val Arg Ser Gly Glu Gly Pro Pro 
1635 1640 1645 

act tea gca ccc acg cag caa get ate get ctg ccg ttc gca gee gat 4992 
Thr Ser Ala Pro Thr Gin Gin Ala lie Ala Leu Pro Phe Ala Ala Asp 
1650 1655 1660 

aca tec atg gac tec cga ttg aga cct ctt ctt cgc ate ttg tea gaa 5040 
Thr Ser Met Asp Ser Arg Leu Arg Pro Leu Leu Arg lie Leu Ser Glu 
1665 1670 1675 1680 

gag ate ggt etc ggt ctt gac gtt ctt teg gac gat gaa etc gac ttt 5088 
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Glu lie Gly Leu Gly Leu Asp Val Leu Ser Asp Asp Glu Leu Asp Phe 
1685 1690 1695 

gcg gac cac ggt gtc gac tea etc etc tea ttg acc ate act ggt cgc 5136 
Ala Asp His Gly Val Asp Ser Leu Leu Ser Leu Thr lie Thr Gly Arg 
1700 1705 1710 

atg cgt gag gaa ttg ggt etc gac gtt gaa tct aca gca ttc atg aac 5184 
Met Arg Glu Glu Leu Gly Leu Asp Val Glu Ser Thr Ala Phe Met Asn 
1715 1720 1725 

tgt ccc act ttg ggc age ttt aaa ttg ttc eta gga ctt gtc gat cag 5232 
Cys Pro Thr Leu Gly Ser Phe Lys Leu Phe Leu Gly Leu Val Asp Gin 
1730 1735 1740 

gac aat aag ggc age age ggc agt gat ggc agt ggt agg age agt cca 52 80 
Asp Asn Lys Gly Ser Ser Gly Ser Asp Gly Ser Gly Arg Ser Ser Pro 
1745 1750 1755 1760 

gca ccg ggt acc gag tct ggc get act aca cca cct atg age gaa gag 532 8 
Ala Pro Gly Thr Glu Ser Gly Ala Thr Thr Pro Pro Met Ser Glu Glu 
1765 1770 1775 

gac cag gac aag ata gtc age agt cac teg ctt cac cag ttc caa gee 5376 
Asp Gin Asp Lys lie Val Ser Ser His Ser Leu His Gin Phe Gin Ala 
1780 1785 1790 

agt teg acg ctt eta cag ggc agt ccc agt aaa get cgc teg act ttg 5424 
Ser Ser Thr Leu Leu Gin Gly Ser Pro Ser Lys Ala Arg Ser Thr Leu 
1795 1800 1805 

ttc ttg eta cca gat ggc teg gga tct gee aca tec tac get tec ctt 5472 
Phe Leu Leu Pro Asp Gly Ser Gly Ser Ala Thr Ser Tyr Ala Ser Leu 
1810 1815 1820 

ccc ccg ate tct cca gac gga gat gtt get gtc tac ggg ttg aac tgt 5520 
Pro Pro lie Ser Pro Asp Gly Asp Val Ala Val Tyr Gly Leu Asn Cys 
1825 1830 1835 1840 

cca tgg ctg aag gac tct agt tac etc gtc gag ttt gga etc aag ggc 5568 
Pro Trp Leu Lys Asp Ser Ser Tyr Leu Val Glu Phe Gly Leu Lys Gly 
1845 1850 1855 

ttg aca gag etc tat gtc aac gag ata etc cgt cgc aag cca cag ggt 5616 
Leu Thr Glu Leu Tyr Val Asn Glu lie Leu Arg Arg Lys Pro Gin Gly 
1860 1865 1870 

cct tac aat ttg gga gga tgg tea gee ggt ggc att tgc get tat gaa 5664 
Pro Tyr Asn Leu Gly Gly Trp Ser Ala Gly Gly lie Cys Ala Tyr Glu 
1875 1880 1885 

get gee ctg ate etc acc aga gca gga cac caa gtc gat cgc ctt ate 5712 
Ala Ala Leu lie Leu Thr Arg Ala Gly His Gin Val Asp Arg Leu lie 
1890 1895 1900 

ttg att gac tct ccc aat ccc gtt ggt ctt gag aag eta cct cct cgc 5760 
Leu lie Asp Ser Pro Asn Pro Val Gly Leu Glu Lys Leu Pro Pro Arg 




1905 1910 1915 1920 

ttg tac gat ttc etc aat teg cag aat gtc ttt gga tea gac aac ccg 5808 
Leu Tyr Asp Phe Leu Asn Ser Gin Asn Val Phe Gly Ser Asp Asn Pro 
1925 1930 1935 

cac age act get gga aca age gtc aaa get cca gaa tgg ctt ctt gca 5856 
His Ser Thr Ala Gly Thr Ser Val Lys Ala Pro Glu Trp Leu Leu Ala 
1940 1945 1950 

cat ttc ctg gee ttc att gac get ctg gat get tat gtc gca gtg cct 5904 
His Phe Leu Ala Phe lie Asp Ala Leu Asp Ala Tyr Val Ala Val Pro 
1955 1960 1965 

tgg gac tct ggt eta gtc ggt eta gca tea ccg etc cct gca ccg ccg 5952 
Trp Asp Ser Gly Leu Val Gly Leu Ala Ser Pro Leu Pro Ala Pro Pro 
1970 1975 1980 

cag aca tac atg ctg tgg gca gaa gac gga gtt tgc aaa gac tct gat 6000 
Gin Thr Tyr Met Leu Trp Ala Glu Asp Gly Val Cys Lys Asp Ser Asp 
1985 1990 1995 2000 

agt get cgt ccc gag tac cgt gac gat gac cca cgc gag atg aga tgg 6048 
Ser Ala Arg Pro Glu Tyr Arg Asp Asp Asp Pro Arg Glu Met Arg Trp 
2005 2010 2015 

ctg ttg gag aac aga aca aac ttt ggt ccg aat ggt tgg gag gcg eta 6096 
Leu Leu Glu Asn Arg Thr Asn Phe Gly Pro Asn Gly Trp Glu Ala Leu 
2020 2025 2030 

ctt ggt ggt aaa gag ggt ttg ttc atg gat egg att gcg gaa gcg aat 6144 
Leu Gly Gly Lys Glu Gly Leu Phe Met Asp Arg lie Ala Glu Ala Asn 
2035 2040 2045 

cat ttt agt atg ttg aag aga gga egg aat gcg gaa tat gtc tct gca 6192 
His Phe Ser Met Leu Lys Arg Gly Arg Asn Ala Glu Tyr Val Ser Ala 
2050 2055 2060 

ttc ctg get egg gee ttg gac aat tag 6219 
Phe Leu Ala Arg Ala Leu Asp Asn 
2065 2070 



<210> 6 
<211> 2072 
<212> PRT 

<213> Fusarium graminearum 
<400> 6 

Met Thr Pro Ser Met Met Glu Val Phe Val Phe Gly Asp Gin Ser Thr 
15 10 15 

Arg Phe Ala Pro Pro Leu Lys Asp Leu Leu Leu Lys Gly Asn Ser Pro 
20 25 30 



Tyr Leu Thr His Phe Val Lys Gin Val His Ala Leu Leu Arg Arg Glu 
35 40 45 
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• 



lie Ser Ser Leu Pro Ala Val Gin Gin Lys Leu Phe Pro Asn Phe Ala 
50 55 60 

Asp lie Gin Glu Leu Val Ser Lys Ser Asp Trp Gly Ser Gly Asn Pro 
65 70 75 80 

Ala Leu Thr Ser Ala Leu Ala Cys Phe Tyr His Leu Cys Ser Phe lie 
85 90 95 

His Phe Tyr Asp Gly Gin Gly Arg Thr Phe Pro Ser Glu Asn Ser Arg 
100 105 110 

lie lie Gly Leu Cys Val Gly Ser Leu Ala Ala Thr Ala Val Ser Cys 
115 120 125 

Ser Thr Ser Leu Ser Glu Leu Val Ser Ala Gly Val Asp Ala Val Arg 
130 135 140 

Val Ala Leu His Val Gly Leu Arg Val Trp Arg Thr Thr Ser Leu Phe 
145 150 155 160 

Asp Val Pro Asp Arg Pro Ser Ala Thr Trp Phe lie lie Val Pro Glu 
165 170 175 

Ala Val Leu Pro Arg Glu Ser Ala Gin Asp Arg Leu Asp Ser Phe lie 
180 185 190 

lie Glu Met Gly Leu Ala Arg Ser Ser Val Pro Tyr lie Ser Ser Val 
195 200 205 

Ala His His Asn Met Thr lie Ser Gly Pro Pro Ser Val Leu Glu Lys 
210 215 220 

Phe lie His Ser lie Ser Thr Ser Pro Lys Asp Ser Leu Pro Val Pro 
225 230 235 240 

lie Tyr Ala Pro Tyr His Ala Ser His Leu Tyr Ser Met Asp Asp Val 
245 250 255 

Asp Glu Val Leu Ser Leu Ser Ala Pro Ser Phe Ala Ser Glu Ser lie 
260 265 270 

lie Pro Leu lie Ser Ser Ser Ser Gly Asp Glu Leu Gin Pro Leu Lys 
275 280 285 

Tyr Ala Asp Leu Leu Arg Cys Cys Val Ser Asp Met Leu lie Gin Pro 
290 295 300 

Leu Asp Leu Thr Lys Val Ser Gin Ala Val Ala Gin Leu Leu Glu Val 
305 310 315 320 

Ser Ser Ser Thr Arg Ala lie lie Lys Pro lie Ala Thr Ser Val Ser 



325 



330 



335 



Asn Ser Leu Val Ser Val Leu Glu Pro Thr Leu Ala Glu Arg Cys Ala 
340 345 350 
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Val Asp Asn Ser Met Gly Pro Lys Ala Ser Thr Ser His Ser Ser Ala 
355 360 365 

Glu Thr Gin Thr Glu Ser Ser Ser Lys Asn Ser Lys lie Ala lie Val 
370 375 380 

Ala Met Ser Gly Arg Phe Pro Asp Ala Ala Asp Leu Ser Glu Phe Trp 
385 390 395 400 

Asp Leu Leu Tyr Glu Gly Arg Asp Val His Arg Gin lie Pro Glu Asp 
405 410 415 

Arg Phe Asn Ala Glu Leu His Tyr Asp Ala Thr Gly Arg Arg Lys Asn 
420 425 430 

Thr Ser Lys Val Met Asn Gly Cys Phe lie Lys Glu Pro Gly Leu Phe 
435 440 445 

Asp Ala Arg Phe Phe Asn Met Ser Pro Lys Glu Ala Glu Gin Ser Asp 
450 455 460 

Pro Gly Gin Arg Met Ala Leu Glu Thr Ala Tyr Glu Ala Leu Glu Met 
465 470 475 480 

Ala Ser lie Val Pro Asp Arg Thr Pro Ser Thr Gin Arg Asp Arg Val 
485 490 495 

Gly Val Phe Tyr Gly Met Thr Ser Asp Asp Trp Arg Glu Val Asn Ser 
500 505 510 

Gly Gin Asn Val Asp Thr Tyr Phe lie Pro Gly Gly Asn Arg Ala Phe 
515 520 525 

Thr Pro Gly Arg Leu Asn Tyr Phe Phe Lys Phe Ser Gly Pro Ser Ala 
530 535 540 

Ser Val Asp Thr Ala Cys Ser Ser Ser Leu Val Gly Leu His Leu Ala 
545 550 555 560 

Cys Asn Ser Leu Trp Arg Asn Asp Cys Asp Thr Ala lie Ala Gly Gly 
565 570 575 

Thr Asn Val Met Thr Asn Pro Asp Asn Phe Ala Gly Leu Asp Arg Gly 
580 585 590 

His Phe Leu Ser Arg Thr Gly Asn Cys Asn Thr Phe Asp Asp Gly Ala 
595 600 605 

Asp Gly Tyr Cys Arg Ala Asp Gly Val Gly Thr lie lie Leu Lys Arg 
610 615 620 



Leu Glu Asp Ala Glu Ala Asp Asn Asp Pro lie Leu Gly Val lie Leu 
625 630 635 640 



Gly Ala Tyr Thr Asn His Ser Ala Glu Ala Val Ser lie Thr Arg Pro 
645 650 655 
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His Ala Gly Ala Gin Glu 
660 



Tyr lie Phe Ser Lys Leu Leu Arg Glu Ser 
665 670 



Gly Thr Asp Pro Tyr Asn 
675 



Val Ser Tyr He Glu Met His Gly Thr Gly 
680 685 



Thr Gin Ala Gly Asp Ala 
690 



Thr Glu Met Thr Ser Val Leu Lys Thr Phe 
695 700 



Ala Pro Thr Ser Gly Phe 
705 710 



Gly Gly Arg Leu Pro His Gin Asn Leu His 
715 720 



Leu Gly Ser Val Lys Ala 
725 



Asn Val Gly His Gly Glu Ser Ala Ser Gly 
730 735 



He He Ala Leu He Lys 
740 



Thr Leu Leu Met Met Glu Lys Asn Met He 
745 750 



Pro Pro His Cys Gly He 
755 



Lys Thr Lys He Asn His His Phe Pro Thr 
760 765 



Asp Leu Thr Gin Arg Asn 
770 



Val His He Ala Lys Val Pro Thr Ser Trp 
775 780 



Thr Arg Ser Gly Gin Ala 
785 790 



Asn Pro Arg He Ala Phe Val Asn Asn Phe 
795 800 



Ser Ala Ala Gly Gly Asn 
805 



Ser Ala Val Leu Leu Gin Asp Ala Pro Gin 
810 815 



Pro Ser Val Val Ser Asp 
820 



Val Thr Asp Pro Arg Thr Ser His Val Val 
825 830 



Thr Met Ser Ala Arg Ser 
835 



Ala Asp Ser Leu Arg Lys Asn Leu Ala Asn 
840 845 



Leu Lys Glu Leu Val Glu 
850 



Gly Gin Gly Asp Ser Glu Val Gly Phe Leu 
855 860 



Ser Lys Leu Ser Tyr Thr 
865 870 



Thr Thr Ala Arg Arg Met His His Gin Phe 
875 880 



Arg Ala Ser Val Thr Ala 
885 



Gin Thr Arg Glu Gin Leu Leu Lys Gly Leu 
890 895 



Asp Ser Ala He Glu Arg 
900 



Gin Asp Val Lys Arg He Pro Ala Ala Ala 
905 910 



Pro Ser Val Gly Phe Val 
915 



Phe Ser Gly Gin Gly Ala Gin Tyr Arg Gly 
920 925 



Met Gly Lys Glu Tyr Phe 
930 



Thr Ser Phe Thr Ala Phe Arg Ser Glu He 
935 940 



Met Ser Tyr Asp Ser lie 
945 950 



Ala Gin Ala Gin Gly Phe Pro Ser He Leu 
955 960 
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Pro Leu lie Arg Gly Glu Val Glu Ala Asp Ser Leu Ser Pro Val Glu 
965 970 975 

lie Gin Leu Gly Leu Thr Cys Leu Gin Met Ala Leu Ala Lys Leu Trp 
980 985 990 

Lys Ser Phe Gly Val Glu Pro Gly Phe Val Leu Gly His Ser Leu Gly 
995 1000 1005 

His Tyr Ala Ala Leu His Val Ala Gly Val Leu Ser Ala Asn Asp Thr 
1010 1015 1020 

lie Tyr Leu Thr Gly lie Arg Ala Gin Leu Leu Val Asp Lys Cys Gin 
1025 1030 1035 1040 

Ala Gly Thr His Ser Met Leu Ala Val Arg Ala Ser Leu Leu Gin lie 
1045 1050 1055 

Gin Gin Phe Leu Asp Ala Asn lie His Glu Val Ala Cys Val Asn Gly 
1060 1065 1070 

Ser Arg Glu Val Val lie Ser Gly Arg Val Ala Asp lie Asp Gin Leu 
1075 1080 1085 

Val Gly Leu Leu Ser Ala Asp Asn lie Lys Ala Thr Arg Val Lys Val 
1090 1095 1100 

Pro Phe Ala Phe His Ser Ala Gin Val Asp Pro lie Leu Ser Asp Leu 
1105 1110 1115 1120 

Asp Thr Ala Ala Ser Arg Val Thr Phe His Ser Leu Gin lie Pro Val 
1125 1130 1135 

Leu Cys Ala Leu Asp Ser Ser Val lie Ser Pro Gly Asn His Gly Val 
1140 1145 1150 

lie Gly Pro Leu His Leu Gin Arg His Cys Arg Glu Thr Val Asn Phe 
1155 1160 1165 

Glu Gly Ala Leu His Ala Ala Glu His Glu Lys lie lie Asn Lys Thr 
1170 1175 1180 

Ser Thr Leu Trp lie Glu lie Gly Pro His Val Val Cys Ser Thr Phe 
1185 1190 1195 1200 

Leu Lys Ser Ser Leu Gly Pro Ser Thr Pro Ala lie Ala Ser Leu Arg 
1205 1210 1215 

Arg Asn Asp Asp Cys Trp Lys Val Leu Ala Asp Gly Leu Ser Ser Leu 
1220 1225 1230 

Tyr Ser Ser Gly Leu Thr lie Asp Leu Asn Glu Tyr His Arg Asp Phe 
1235 1240 1245 



Lys Ala Ser His Gin Val Leu Arg Leu Pro Cys Tyr Ser Trp Glu His 
1250 1255 1260 
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Lys Asn Tyr Trp lie Gin Tyr Lys Tyr Asp Trp Ser Leu Ala Lys Gly 
1265 1270 1275 1280 

Asp Pro Pro lie Ala Pro Asn Ser Ser Val Glu Ala Val Ser Ala Leu 
1285 1290 1295 

Ser Thr Pro Ser Val Gin Lys lie Leu Gin Glu Thr Ser Leu Asp Gin 
1300 1305 1310 

Val Leu Thr lie Val Ala Glu Thr Asp Leu Ala Ser Pro Leu Leu Ser 
1315 1320 1325 

Glu Val Ala Gin Gly His Arg Val Asn Gly Val Lys Val Cys Thr Ser 
1330 1335 1340 

Ser Val Tyr Ala Asp Val Gly Leu Thr Leu Gly Lys Tyr lie Leu Asp 
1345 1350 1355 1360 

Asn Tyr Arg Thr Asp Leu Glu Gly Tyr Ala Val Asp Val His Gly lie 
1365 1370 1375 

Glu Val His Lys Pro Leu Leu Leu Lys Glu Asp Met Asn Gly Thr Pro 
1380 1385 1390 

Gin Ala Thr Pro Phe Arg lie Glu Val Arg Tyr Pro lie Gin Ser Thr 
1395 1400 1405 

Thr Ala Leu Met Ser lie Ser Thr Thr Gly Pro Asn Gly Gin His lie 
1410 1415 1420 

Lys His Ala Asn Cys Glu Leu Arg Leu Glu His Pro Ser Gin Trp Glu 
1425 1430 1435 1440 

Ala Glu Trp Asp Arg Gin Ala Tyr Leu lie Asn Arg Ser Val Asn Cys 
1445 1450 1455 

Leu Leu Gin Arg Ser Ala Gin Gly Leu Asp Ser Met Leu Ala Thr Gly 
1460 1465 1470 

Met Val Tyr Lys Val Phe Ser Ser Leu Val Asp Tyr Ala Asp Gly Tyr 
1475 1480 1485 

Lys Gly Leu Gin Glu Val Val Leu His Ser Gin Glu Leu Glu Gly Thr 
1490 1495 1500 

Ala Lys Val Arg Phe Gin Thr Pro Ser Gly Gly Phe Val Cys Asn Pro 
1505 1510 1515 1520 

Met Trp lie Asp Ser Cys Gly Gin Thr Thr Gly Phe Met Met Asn Cys 
1525 1530 1535 

His Gin Thr Thr Pro Asn Asp Tyr Val Tyr Val Asn His Gly Trp Lys 
1540 1545 1550 



Ser Met Arg Leu Ala Lys Ala Phe Arg Glu Asp Gly Thr Tyr Arg Thr 
1555 1560 1565 
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Tyr lie Arg Met Arg Pro lie Asp Ser Thr Lys Phe Ala Gly Asp Leu 
1570 1575 1580 

Tyr lie Leu Asp Glu Asp Asp Thr Val Val Gly Val Tyr Gly Asp lie 
1585 1590 1595 1600 

Thr Phe Gin Gly Leu Pro Arg Arg Val Leu Asn Thr Val Leu Pro Ser 
1605 1610 1615 

Ala Asn Ala Val Pro Val Asp Ala Pro Met Gly Arg Arg Asp Val Pro 
1620 1625 1630 

Pro Ser Arg Met Asp Val Pro Pro Val Arg Ser Gly Glu Gly Pro Pro 
1635 1640 1645 

Thr Ser Ala Pro Thr Gin Gin Ala lie Ala Leu Pro Phe Ala Ala Asp 
1650 1655 1660 

Thr Ser Met Asp Ser Arg Leu Arg Pro Leu Leu Arg lie Leu Ser Glu 
1665 1670 1675 1680 

Glu lie Gly Leu Gly Leu Asp Val Leu Ser Asp Asp Glu Leu Asp Phe 
1685 1690 1695 

Ala Asp His Gly Val Asp Ser Leu Leu Ser Leu Thr lie Thr Gly Arg 
1700 1705 1710 

Met Arg Glu Glu Leu Gly Leu Asp Val Glu Ser Thr Ala Phe Met Asn 
1715 1720 1725 

Cys Pro Thr Leu Gly Ser Phe Lys Leu Phe Leu Gly Leu Val Asp Gin 
1730 1735 1740 

Asp Asn Lys Gly Ser Ser Gly Ser Asp Gly Ser Gly Arg Ser Ser Pro 
1745 1750 1755 1760 

Ala Pro Gly Thr Glu Ser Gly Ala Thr Thr Pro Pro Met Ser Glu Glu 
1765 1770 1775 

Asp Gin Asp Lys lie Val Ser Ser His Ser Leu His Gin Phe Gin Ala 
1780 1785 1790 

Ser Ser Thr Leu Leu Gin Gly Ser Pro Ser Lys Ala Arg Ser Thr Leu 
1795 1800 1805 

Phe Leu Leu Pro Asp Gly Ser Gly Ser Ala Thr Ser Tyr Ala Ser Leu 
1810 1815 1820 

Pro Pro lie Ser Pro Asp Gly Asp Val Ala Val Tyr Gly Leu Asn Cys 
1825 1830 1835 1840 

Pro Trp Leu Lys Asp Ser Ser Tyr Leu Val Glu Phe Gly Leu Lys Gly 
1845 1850 1855 



Leu Thr Glu Leu Tyr Val Asn Glu lie Leu Arg Arg Lys Pro Gin Gly 
1860 1865 1870 
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Pro Tyr Asn Leu Gly Gly Trp Ser Ala Gly Gly lie Cys Ala Tyr Glu 
1875 1880 1885 

Ala Ala Leu lie Leu Thr Arg Ala Gly His Gin Val Asp Arg Leu lie 
1890 1895 1900 

Leu lie Asp Ser Pro Asn Pro Val Gly Leu Glu Lys Leu Pro Pro Arg 
1905 1910 1915 1920 

Leu Tyr Asp Phe Leu Asn Ser Gin Asn Val Phe Gly Ser Asp Asn Pro 
1925 1930 1935 

His Ser Thr Ala Gly Thr Ser Val Lys Ala Pro Glu Trp Leu Leu Ala 
1940 1945 1950 

His Phe Leu Ala Phe lie Asp Ala Leu Asp Ala Tyr Val Ala Val Pro 
1955 1960 1965 

Trp Asp Ser Gly Leu Val Gly Leu Ala Ser Pro Leu Pro Ala Pro Pro 
1970 1975 1980 

Gin Thr Tyr Met Leu Trp Ala Glu Asp Gly Val Cys Lys Asp Ser Asp 
1985 1990 1995 2000 

Ser Ala Arg Pro Glu Tyr Arg Asp Asp Asp Pro Arg Glu Met Arg Trp 
2005 2010 2015 

Leu Leu Glu Asn Arg Thr Asn Phe Gly Pro Asn Gly Trp Glu Ala Leu 
2020 2025 2030 

Leu Gly Gly Lys Glu Gly Leu Phe Met Asp Arg lie Ala Glu Ala Asn 
2035 2040 2045 

His Phe Ser Met Leu Lys Arg Gly Arg Asn Ala Glu Tyr Val Ser Ala 
2050 2055 2060 

Phe Leu Ala Arg Ala Leu Asp Asn 
2065 2070 



<210> 7 
<211> 228 
<212> DNA 

<213> Fusarium graminearum 

<220> 

<221> CDS 

<222> (1) . . (228) 

<400> 7 

ggc aac aga gcg ttc act cct ggt cga etc aac tac ttc ttc aag ttc 
Gly Asn Arg Ala Phe Thr Pro Gly Arg Leu Asn Tyr Phe Phe Lys Phe 
15 10 15 



agt ggg cct age get agt gtt gat acg get tgc tec tec agt etc gtt 
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Ser Gly Pro Ser Ala Ser Val Asp Thr Ala Cys Ser Ser Ser Leu Val 
20 25 30 

ggc ttg cac ttg get tgt aat tec etc tgg aga aat gat tgc gat aca 144 
Gly Leu His Leu Ala Cys Asn Ser Leu Trp Arg Asn Asp Cys Asp Thr 
35 40 45 

get att gcg ggc gga acc aat gtc atg act aac cct gac aac ttc get 192 
Ala lie Ala Gly Gly Thr Asn Val Met Thr Asn Pro Asp Asn Phe Ala 
50 55 60 

ggt ttg gac cga ggc cac ttc eta tct aga acc ggt 228 
Gly Leu Asp Arg Gly His Phe Leu Ser Arg Thr Gly 
65 70 75 



<210> 8 
<211> 76 
<212> PRT 

<213> Fusarium graminearum 
<400> 8 

Gly Asn Arg Ala Phe Thr Pro Gly Arg Leu Asn Tyr Phe Phe Lys Phe 
15 10 15 

Ser Gly Pro Ser Ala Ser Val Asp Thr Ala Cys Ser Ser Ser Leu Val 
20 25 30 

Gly Leu His Leu Ala Cys Asn Ser Leu Trp Arg Asn Asp Cys Asp Thr 
35 40 45 

Ala lie Ala Gly Gly Thr Asn Val Met Thr Asn Pro Asp Asn Phe Ala 
50 55 60 

Gly Leu Asp Arg Gly His Phe Leu Ser Arg Thr Gly 
65 70 75 



<210> 9 
<211> 6534 
<212> DNA 

<213> Wagiella dermatidis 
<220> 

<221> misc_f eature 
<222> (567) . . (567) 

<223> n is a, c, g, t, unknown, or other 



<220> 

<221> misc_f eature 

<222> (660) . . (660) 

<223> n is a, c, g, t, unknown, or other 



<220> 
<221> 
<222> 



misc_f eature 
(717) . . (717) 



<223> 



ii is a, c, g, t, unknown, or other 



<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 



misc_f eature 
(733) . . (733) 

n is a, c, g, t, unknown, or other 



mi sc___f eature 
(1392) . . (1392) 

n is a, c, g, t, unknown, or other 



misc_f eature 
(1424) . . (1424) 

n is a, c, g, t, unknown, or other 



misc_f eature 
(1434) . . (1434) 

n is a, c, g, t, unknown, or other 



misc_feature 
(1437) . . (1437) 

n is a, c, g, t, unknown, or other 



misc_f eature 
(1440) . . (1440) 

n is a, c, g, t, unknown, or other 



misc_f eature 
(1477) . . (1477) 

n is a, c, g, t, unknown, or other 



misc_f eature 
(1480) . . (1480) 

n is a, c, g, t, unknown, or other 



mi sc_f eature 
(1506) . . (1506) 

n is a, c, g, t, unknown, or other 



misc_f eature 
(1559) . . (1559) 

n is a, c, g, t, unknown, or other 



misc_f eature 
(1592) . . (1592) 

n is a, c, g, t, unknown, or other 



<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 




misc_f eature 
(1610) . . (1610) 

n is a, c, g, t, unknown, or other 



misc__f eature 
(1631) . . (1631) 

n is a, c, g, t, unknown, or other 



mi sc_f eature 
(2452) . . (2452) 

n is a, c, g, t, unknown, or other 



misc_f eature 
(2505) . . (2505) 

n is a, c, g, t, unknown, or other 



misc_f eature 
(4540) . . (4540) 

n is a, c, g, t, unknown, or other 



misc_f eature 
(4552) . . (4552) 

n is a, c, g, t, unknown, or other 



misc_f eature 
(4564) . . (4564) 

n is a, c, g, t, unknown, or other 



misc_f eature 
(4686) . . (4686) 
n is a, c, g, t, 

misc_f eature 
(4725) . . (4725) 
n is a, c, g, t, 



unknown, or other 



unknown, or other 



mi sc_f eature 
(5144) . . (5144) 

n is a, c, g, t, unknown, or other 



misc_f eature 
(5322) . . (5322) 

n is a, c, g, t, unknown, or other 



misc feature 



<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 
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(5336) . . (5336) 

n is a, c, g, t, unknown, or other 




misc_f eature 
(5421) . . (5421) 

n is a, c, g, t, unknown, or other 



misc_f eature 
(5471) . . (5471) 

n is a, c, g, t, unknown, or other 



misc_f eature 
(5652) . . (5652) 

n is a, c, g, t, unknown, or other 



misc_f eature 
(5697) . . (5697) 

n is a, c, g, t, unknown, or other 



mi sc_f eature 
(5709) . . (5709) 

n is a, c, g, t, unknown, or other 



misc_f eature 
(5712) . . (5712) 

n is a, c, g, t, unknown, or other 



misc_f eature 
(5763) . . (5763) 

n is a, c, g, t, unknown, or other 



misc_f eature 
(5835) . . (5835) 

n is a, c, g, t, unknown, or other 



misc__f eature 
(5902) . . (5902) 

n is a, c, g, t, unknown, or other 



misc_f eature 
(5916) . . (5916) 

n is a, c, g, t, unknown, or other 



misc_f eature 
(5939) . . (5939) 

n is a, c, g, t, unknown, or other 
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<220> 
<221> 
<222> 
<223> 



misc_f eature 
(5968) . . (5968) 

n is a, c, g, t, unknown, or other 



<220> 
<221> 
<222> 
<223> 



misc_f eature 
(6001) . . (6001) 

n is a, c, g, t, unknown, or other 



<220> 

<221> misc_f eature 

<222> (6011) . . (6011) 

<223> n is a, c, g, t, unknown, or other 
<220> 

<221> misc_f eature 

<222> (6020) . . (6020) 

<223> n is a, c, g, t, unknown, or other 
<220> 

<221> misc__f eature 

<222> (6033) . . (6033) 

<223> n is a, c, g, t, unknown, or other 
<220> 

<221> misc__f eature 

<222> (6079) . . (6079) 

<223> n is a, c, g, t, unknown, or other 
<220> 

<221> misc_f eature 

<222> (6084) . . (6084) 

<223> n is a, c, g, t, unknown, or other 
<220> 

<221> misc_f eature 

<222> (6525) . . (6525) 

<223> n is a, c, g, t, unknown, or other 



<400> 9 
atggaggagg 


tctacgtctt 


cggcgaccaa acggctgact 


gccgggcgtt 


cttcaccaag 


60 


gtctttaccc 


ggaaggacaa 


tgtcctcttg cagagcttcc 


tggaaagagc 


tggtgaagcc 


120 


gtcagattcg 


aaaaccagaa 


ccgatcacat ccctccaaag 


cagtccctaa 


tttctctacc 


180 


atccaagagc 


ttgtcgaccg 


ttattacaga ggtgacgcga 


aggatgccgc 


gaccgagagt 


240 


gctctcgttt 


gcatttcaca 


gttttgtcat ttcattggtg 


cctttgagga 


gagacggcct 


300 


tcgtatattc 


aacctaattc 


agatgctcga ctagtcggtc 


tgtgcacagg 


tctaattgct 


360 


gcgaccgcag 


tcgctgcctc 


agattccctg acagccctta 


ttcctttggc 


ggtcgaagcg 


420 


gtccggatag 


cgttcagagc 


tggtgcccac gtgggaaaag 


ttgcacagca gacagaatgt 


480 



gactccaaga ctcaatcgtg gtccaccatc gttgctgccg acgagaaatc tgcgcaggag 540 

gctctggatg cctttcacaa agagaanggt acatcaccca tcaaccagtt gtggatcagt 600 

gtttcttccg ccacttcagt caccattagc gttccgccat ggaccaaagc ccgtcttttn 660 

gaagagtcag agttcttccg cacacaaaag agtgctccag tgtcaatatt cgctccntat 720 

cacgcatcgc acntacactc gcaatccgat ttggacaaaa tcttacgacc gcagaccaag 780 

acaatctttg gcaataccac agtgcggttt cccgtctgct caagcgtgac cggcaaaccg 840 

ttcaacgctg aaaatgggtt tgagcttctc caggccgcgt tgaaagaaat cataatcgat 900 

cccctgcgat gggacaaggt gttgaaatat tgtgcggcag ggaaggcgtc ggaagccaag 960 

gtattcgctg ttggaccgac aaacctggcg agcagtgtgg tctccgctct caaagcctca 1020 

acaacgaagg tcacgctgga agaccactcc acctggagta cagtgccacc gcagggaacg 1080 

cgtcattcaa aacgagaggc tgatatcgct attgtcggct tctctggtcg cttccccgac 114 0 

gccgcagata atgagctttt ctggcaattg ttggaacgtg gcttggatgt tcaccggccg 1200 

gtccctcccg acaggttccc tgtcgagagc cacactgatc caagtggaaa gaagaagaac 1260 

acctctcaca caccgtttgg caattttatt gagaagccag gcttgtttga cgcgaggttc 1320 

ttcaatatgt caccaagaga agccgcacaa actgacccca tgcagcggct gatgttgacc 1380 

accggctatg angctatgga aatggctggc atcgtccctg gcanaacacc ctcnacnaan 144 0 

catgacagaa ttggcacttt ctacggtcaa acctcanacn attggcgtga ggtcaatgcc 1500 

gcccangata ttgatacata tttcatttca ggtggcgtgc gcgccttcgg acctggtcng 1560 

atcaactact tttttaagtt ttccggacct antttctcgg tggacatgcn tgctaatcca 1620 

gcttggccgc ntatgaatgt cgcaatcaca tctctcagag caaatgagtg cgatactgtg 1680 

ttcacgggtg gtgccaatgt gctcacgaac tctgacattt tctctggtct cagcagaggc 1740 

cacttcttgt ccaaaaccgg gtcttgcaag acatgggata atgacgctga tggctactgc 1800 

cgcggcgatg gtgtttgcac ggtcatcatg aagcgtcttg acgatgccct tgcggatcga 1860 

gaccctgttc tgggtgttat ccgcggtatt ggcacgaacc attcagcaga agccgtttct 1920 

atcacccatc cctgtgcgga gaatcaggca ttcttgttcg acaaggtgct caaagagtgc 1980 

aacgttcact gcaatgacgt caactacgtt gagatgcacg gcacaggcac gcaggcaggc 2040 

gacggcatcg agatggaatc tgtctcatct gtttttgccc cacgacagcc tcgaagacgt 2100 

cctgaccagc ctctctacgt tggtgcagtc aagtcaaaca tcggtcacgg tgaggccgtt 2160 




tctggcgtat 


ccgctctgat 


caaggtgctc 


cttatgctgc 


aaaagaacaa 


gatcccgcct 


2220 


cataccggca 


tcaaaaaaca 


gatcaacaag 


aactttgcac 


cagatctcaa 


ggagcgcaac 


2280 


gtcaatattg 


ccttccagac 


aacgcctttt 


ccacgcccac 


ctggtggcaa 


gcgaactgtg 


2340 


ttcatcaaca 


actttagtgc 


agctggtggt 


aacacagcga 


tgcttttgca 


agatggcccg 


2400 


gaggtcccaa 


cggagccttc 


ttctgaccca 


agatcgaccc 


atgtggtgac 


antctcagcg 


2460 


aaatctttgg 


ccgcttttaa 


gaggaccctt 


gccaaatacg 


aagcntattt 


gaatgcgcac 


2520 


ccgaatgtcg 


gccttcccga 


ccttgcatac 


actgtcacgg 


cccgccgggc 


gcattacagc 


2580 


ttaccgcgcc 


gcttcccagt 


tcagtcaatt 


tctcagttgc 


aagcttcgtt 


gagggccatt 


2640 


caggaccaga 


cccacaaccc 


gatccccctt 


gcctcacctc 


agattgctat 


ggcttttaca 


2700 


gggcaaggtt 


cacagtacac 


tgggatgggc 


cagaaattgt 


ttgagacatc 


gaagcaattc 


2760 


cgacaagaca 


tcgaagagtt 


caatgagatc 


gctcttcggc 


aggggctccc 


ttctattatg 


2820 


cccttgatcg 


atggatctgt 


ggaagttcag 


catctaccgc 


ccacagtcgt 


ccaactcggt 


2880 


atgtgctgta 


ttcaaatggc 


tcttactcat 


ctttggtcga 


cttggggaat 


tcagcccagt 


2940 


gttgttatcg 


gtcactcctt 


gggagaatac 


gctgctctcc 


aagccgctgg 


cgttctgtcc 


3000 


attgccgaca 


ccatctatct 


ggttggtaag 


cgagctcagc 


tgctggagca 


gaagtgcaca 


3060 


gcaggcactc 


atgcgatgct 


tgccgtgaga 


tctcctgttg 


gtgggctcca 


ggatgtggtt 


3120 


gccaatagcc 


atggcaagat 


tgaaaattgc 


ggcatcaacg 


gcgtgtctga 


cactgttctt 


3180 


tccggcacaa 


tgggcgatat 


tgataccgtc 


gctcaaaaac 


tggcggacgc 


tggccagaag 


3240 


tgcaccaagt 


tgaagttgcc 


attcgcattt 


cattcatccc 


aagtcgatcc 


cattttggca 


3300 


gacttcgaaa 


aattggcctc 


ttcggtcaat 


taccacccac 


cccgtgttcc 


tgtcatctcg 


3360 


cccctgttga 


gcgatgttgt 


cagtgtcggg 


ggcgtcttcg 


atgcattcta 


cctcagtaga 


3420 


cactgccgca 


agacagtcga 


ctttgtcggt 


gggttgtccg 


ctggtatgtc 


aaccgccacc 


3480 


attagcgata 


cttcgctttg 


gctcgaggtt 


ggcggtcacc 


ccctctgcgc 


cagcatgatc 


3540 


aaatcttgct 


tgtcagtccc 


aaccctggcc 


acgatgcgcc 


gtgatgaaga 


cccctggaag 


3600 


atcatttctg 


cgtccatggc 


cggcctctat 


acggccggga 


agtctttgaa 


ctgggatgca 


3660 


ttccacaagg 


agaacgagtc 


cttgcgcgtg 


ctcaacgact 


tgccattcta 


tggattcgac 


3720 


gagaagaatt 


actggttaca 


gtacactgga 


gattggcttt 


tgtacaaggg 


cgactacccc 


3780 


aaggcgattg 


ccccagctcc 


agccgccgct 


gcagcagcaa 


ggcctgccaa 


agcgaggaaa 


3840 


tatctgtcaa 


cctccgttca 


aggtattgtc 


tccgaagagg 


tcaagggcaa 


gactgtcacg 


3900 



attgtcgccg 


agtccgactt 


tgcgcacccg 


aaattgttcc 


cggtcattgc 


cggtcacctt 


3960 


gtcaacggca 


gtggtctctg 


cccgtccaca 


ttgtatgccg 


acatggccta 


cacccttggt 


4020 


caactaggcg 


ttggcctcct 


gaagccgggt 


gagaaggtgg 


acatcaatat 


tggcacaatg 


4080 


gacaatccgg 


cacctcttct 


gctcaagaac 


atcaatcagc 


ctgaaagcca 


aattgttcaa 


4140 


atgacaatga 


agatcgatct 


cgatgccagg 


aaagcggact 


tcgctgtgac 


cagcaacaat 


4200 


ggaaagaaag 


atgtcactca 


tgccaagtgc 


gtgatcgtct 


tcgaagatgc 


tgctgtttgg 


4260 


aaagaacaat 


ggagcaagac 


ttcttacctg 


atccagtcga 


gaatcgacat 


gttgaaacac 


4320 


aagatggaga 


atggtgaagc 


cgacaaggtt 


agtcgcgcta 


tggcttacaa 


gctcttcggc 


4380 


gccctcgttg 


actacgccga 


tatattccaa 


ggcatgcaaa 


acgtggtctt 


tgatggaccg 


4440 


gaattcgagg 


cgacgagcaa 


catcaaattc 


cgcgctgggc 


cgaacgatgg 


cgacttttac 


4500 


ttcagcccct 


atttcattga 


cagcgcttgc 


cacctctcan 


gcttcaccgt 


cnatgctacc 


4560 


gtcnacccac 


aagatgagtg 


ctacatttct 


catggttggt 


ccagtctccg 


cttcattgag 


4620 


ccgcttcagc 


atgaccagca 


atactacgca 


tacctcaaga 


tgcagcccgt 


ttcaggaagc 


4680 


aagatnagag 


ctggtgatgt 


ttatgtcttc 


aacgcggata 


aagangtcct 


ccgtcttgcg 


4740 


ggtggtgtgc 


gattccagtg 


cattccccgc 


aagctcatgg 


atgtgatgat 


gcccaaacct 


4800 


aaggccaatg 


caaaggctgc 


ttccccagca 


tctgcgaccc 


cgaaagcagc 


tccaactgtc 


4860 


aaagcctcca 


gcaacctcgc 


tgctcctgct 


tccgtggaac 


tgcccactcc 


caaggtcaag 


4920 


gcgaagaagc 


cggttaaggc 


acaaaagatc 


aaggcaccag 


caccacccaa 


gcaagcctct 


4980 


tctggtagtc 


ttgtcgtccg 


ggctttcgaa 


atcatcgcaa 


aggagattga 


tgtcgaccaa 


5040 


tctgaactca 


atgacgatat 


ccaatgggct 


gacatgggtg 


ttgacagctt 


gatgtcgctg 


5100 


accatctctg 


gcaagttcag 


ggaagatctt 


gacctcgagg 


ttgngagcac 


cctcttcacc 


5160 


gattacgcct 


ccgtgggcgc 


ccttcggaag 


catctcagcg 


gcatgtctgg 


tcctgagccc 


5220 


attgctactg 


gtgatgcaag 


ctcggttgaa 


tctacggact 


cgggttcgga 


gagcgacgag 


5280 


gataccgtcg 


agtcgggcat 


caccaccccg 


gacaccgaag 


anttcccagc 


gaagcntcag 


5340 


gaacagggga 


aatccgctgc 


tgtggaggcg 


atggctcaac 


caccttccgc 


cgaagggcag 


5400 


gatatgattg 


agaccattcg 


ngtagtcatc 


gcccaagaaa 


tggagatgga 


tctggctgaa 


5460 


atcacggacg 


ntactgacct 


cagtaacctc 


ggaatggact 


ccttgatggc 


cctgaccgtt 


5520 


cttgggaagc 


ttcgagagga 


tcatgacatt 


gatttggatc 


cgaccatctt 


ggcggacaat 


5580 




ccaaccctgg 


cgcacctccg 


caaagcattg ggtcttgaga 


aagccaagcc ggcgcctgca 


5640 


ccgaaacaag 


angtcaggac 


caatgtcgtt 


gtcgctcctg 


ctgcgcctcc ggttgangtt 


5700 


gtcgtgcana 


tnccccccgc 


cacatctgtg 


ttgcttcagg 


gcaatcccaa 


gacagccacc 


5760 


aanaatctgt 


tcttgttccc 


tgatggctcc 


gggtctgcca 


catcctatgt 


gtctatcccg 


5820 


gccattgaca 


gcaanaacct 


ggctgtctat 


gggttaaatt 


gtccattcat 


gaaagatccc 


5880 


accagctata 


cttgcgggat 


cnaaagtgtc 


tccaanctgt 


atcttgaaaa 


agtccttcnc 


5940 


cgacagccta 


atggtccata 


tatcctcngg 


ggctggtcag 


caagtggtgt 


ctttgcttac 


6000 


naaatcacca 


nacaactcan 


tgacttacag 


aanctccacc 


ctgacaagaa 


ctacaccgtt 


6060 


gaaaaattga 


atcttatcna 


ctcnccatgc 


ccgatccgtc 


tggagcctct 


acctgcccgc 


6120 


ctgcaccact 


tctttgatga 


aattggtctt 


ttggggacag 


gtaccggcaa 


gaccccgaac 


6180 


tggctgctac 


cccatttcga 


atacagcatc 


aaggcgttga 


ctgcctaccg 


ccctgagctg 


6240 


aagtctacac 


gtgatttcaa 


tgcaccaccc 


accttgctca 


tctgggccac 


tgatggtgtc 


6300 


tgcggcaagc 


ccggtgaccc 


gagaccgccg 


ccacaagcgg 


atgatccgaa 


gagcatgaag 


6360 


tggctgctgg 


aaaaccgcac 


ggactttgga 


cccaatggat 


gggacaagct 


tttgggtgct 


6420 


gaagtctgta 


aaatggttac 


agtggttggt 


aaccatttca 


ccatgatgaa 


accaccggtg 


6480 


gctaagggtg 


ttggtcaata 


catccgggag 


tctctctcca 


tgtanagagc 


ttga 


6534 
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<210> 10 

<211> 2177 , 
<212> PRT 

<213> Wagiella dermatidis 
<220> 

<221> misc_feature ^ 

<222> (189) . . (189) 

<223> Xaa is unknown or other 

* 

<220> 

< 2 2 1 > mi s c_f eatur e 

<222> (220) . . (220) ] 
<223> Xaa is unknown or other 

I 

<220> : 
<221> misc_f eature 

<222> (245) . . (245) 4 
<223> Xaa is unknown or other 
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<220> 

<221> misc_f eature 

<222> (464) . . (464) 

<223> Xaa is unknown or other 

<220> 

<221> misc_f eature 

<222> (475) . . (475) 

<223> Xaa is unknown or other 

<220> 

<221> misc_f eature 

<222> (493) . . (494) 

<223> Xaa is unknown or other 

<220> 

< 2 2 1 > mi sc_f eature 
<222> (502) . . (544) 

<223> Xaa located at 502, 520, 531, 537, 544, each Xaa is 
unknown or other 

<220> 

< 2 2 1 > mi sc_f eature 
<222> (818) . . (818) 

<223> Xaa is unknown or other 

<220> 

< 2 2 1 > mi sc_f eature 
<222> (1514) . . (1575) 

<223> Xaa located at 1514, 1518, 1522, 1562, 1575, each Xaa is 
unknown or other 



<220> 

<221> misc_f eature 
<222> (1715) . . (1779) 

<223> Xaa located at 1715, 1774, 1779, each Xaa is unknown or 
other 

<220> 

<2 2 1 > mi sc_f eature 
<222> (1824) . . (1899) 

<223> Xaa located at 1824, 1884, 1899, each Xaa is unknown or 
other 



<220> 

<221> misc_feature j 

<222> (1903) . . (1904) | 

<223> Xaa is unknown or other f 

■3 

<220> J 

<221> misc_feature I 

<222> (1921) . . (1990) J 

<223> Xaa located at 1921, 1945, 1968, 1972, 1980, 1990, each j 
Xaa is unknown or other 



<220> 
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<221> misc_feature 
<222> (2001) . . (2175) 

<223> Xaa located at 2001, 2004, 2007, 2011, 2027, 2175, each 
Xaa is unknown or other 



Met Glu Glu Val Tyr Val Phe Gly Asp Gin Thr Ala Asp Cys Arg Ala 
15 10 15 

Phe Phe Thr Lys Val Phe Thr Arg Lys Asp Asn Val Leu Leu Gin Ser 
20 25 30 

Phe Leu Glu Arg Ala Gly Glu Ala Val Arg Phe Glu Asn Gin Asn Arg 
35 40 45 

Ser His Pro Ser Lys Ala Val Pro Asn Phe Ser Thr lie Gin Glu Leu 
50 55 60 

Val Asp Arg Tyr Tyr Arg Gly Asp Ala Lys Asp Ala Ala Thr Glu Ser 
65 70 75 80 

Ala Leu Val Cys lie Ser Gin Phe Cys His Phe lie Gly Ala Phe Glu 



Glu Arg Arg Pro Ser Tyr lie Gin Pro Asn Ser Asp Ala Arg Leu Val 
100 105 110 

Gly Leu Cys Thr Gly Leu lie Ala Ala Thr Ala Val Ala Ala Ser Asp 
115 120 125 

Ser Leu Thr Ala Leu lie Pro Leu Ala Val Glu Ala Val Arg lie Ala 
130 135 140 

Phe Arg Ala Gly Ala His Val Gly Lys Val Ala Gin Gin Thr Glu Cys 
145 150 155 160 

Asp Ser Lys Thr Gin Ser Trp Ser Thr lie Val Ala Ala Asp Glu Lys 
165 170 175 

Ser Ala Gin Glu Ala Leu Asp Ala Phe His Lys Glu Xaa Gly Thr Ser 
180 185 190 

Pro lie Asn Gin Leu Trp lie Ser Val Ser Ser Ala Thr Ser Val Thr 
195 200 205 

lie Ser Val Pro Pro Trp Thr Lys Ala Arg Leu Xaa Glu Glu Ser Glu 
210 215 220 

Phe Phe Arg Thr Gin Lys Ser Ala Pro Val Ser lie Phe Ala Pro Tyr 
225 230 235 240 

His Ala Ser His Xaa His Ser Gin Ser Asp Leu Asp Lys lie Leu Arg 



<400> 10 



85 



90 



95 



245 



250 



255 



Pro Gin Thr Lys Thr lie Phe Gly Asn Thr Thr Val Arg Phe Pro Val 
260 265 270 
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Cys Ser Ser Val Thr Gly Lys Pro Phe Asn Ala Glu Asn Gly Phe Glu 
275 280 285 

Leu Leu Gin Ala Ala Leu Lys Glu lie lie lie Asp Pro Leu Arg Trp 
290 295 300 

Asp Lys Val Leu Lys Tyr Cys Ala Ala Gly Lys Ala Ser Glu Ala Lys 
305 310 315 320 

Val Phe Ala Val Gly Pro Thr Asn Leu Ala Ser Ser Val Val Ser Ala 
325 330 335 

Leu Lys Ala Ser Thr Thr Lys Val Thr Leu Glu Asp His Ser Thr Trp 
340 345 350 

Ser Thr Val Pro Pro Gin Gly Thr Arg His Ser Lys Arg Glu Ala Asp 
355 360 365 

lie Ala lie Val Gly Phe Ser Gly Arg Phe Pro Asp Ala Ala Asp Asn 
370 375 380 

Glu Leu Phe Trp Gin Leu Leu Glu Arg Gly Leu Asp Val His Arg Pro 
385 390 395 400 

Val Pro Pro Asp Arg Phe Pro Val Glu Ser His Thr Asp Pro Ser Gly 
405 410 415 

Lys Lys Lys Asn Thr Ser His Thr Pro Phe Gly Asn Phe lie Glu Lys 
420 425 430 

Pro Gly Leu Phe Asp Ala Arg Phe Phe Asn Met Ser Pro Arg Glu Ala 
435 440 445 

Ala Gin Thr Asp Pro Met Gin Arg Leu Met Leu Thr Thr Gly Tyr Xaa 
450 455 460 

Ala Met Glu Met Ala Gly He Val Pro Gly Xaa Thr Pro Ser Thr Xaa 
465 470 475 480 

His Asp Arg He Gly Thr Phe Tyr Gly Gin Thr Ser Xaa Xaa Trp Arg 
485 490 495 

Glu Val Asn Ala Ala Xaa Asp He Asp Thr Tyr Phe He Ser Gly Gly 
500 505 510 

Val Arg Ala Phe Gly Pro Gly Xaa He Asn Tyr Phe Phe Lys Phe Ser 
515 520 525 

Gly Pro Xaa Phe Ser Val Asp Met Xaa Ala Asn Pro Ala Trp Pro Xaa 
530 535 540 

Met Asn Val Ala He Thr Ser Leu Arg Ala Asn Glu Cys Asp Thr Val 
545 550 555 560 



Phe Thr Gly Gly Ala Asn Val Leu Thr Asn Ser Asp He Phe Ser Gly 
565 570 575 
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Leu Ser Arg Gly His Phe Leu Ser Lys Thr Gly Ser Cys Lys Thr Trp 
580 585 590 

Asp Asn Asp Ala Asp Gly Tyr Cys Arg Gly Asp Gly Val Cys Thr Val 
595 600 605 

lie Met Lys Arg Leu Asp Asp Ala Leu Ala Asp Arg Asp Pro Val Leu 
610 615 620 

Gly Val He Arg Gly He Gly Thr Asn His Ser Ala Glu Ala Val Ser 
625 630 635 640 

He Thr His Pro Cys Ala Glu Asn Gin Ala Phe Leu Phe Asp Lys Val 
645 650 655 

Leu Lys Glu Cys Asn Val His Cys Asn Asp Val Asn Tyr Val Glu Met 
660 665 670 

His Gly Thr Gly Thr Gin Ala Gly Asp Gly He Glu Met Glu Ser Val 
675 680 685 

Ser Ser Val Phe Ala Pro Arg Gin Pro Arg Arg Arg Pro Asp Gin Pro 
690 695 700 

Leu Tyr Val Gly Ala Val Lys Ser Asn lie Gly His Gly Glu Ala Val 
705 710 715 720 

Ser Gly Val Ser Ala Leu He Lys Val Leu Leu Met Leu Gin Lys Asn 
725 730 735 

Lys He Pro Pro His Thr Gly He Lys Lys Gin He Asn Lys Asn Phe 
740 745 750 

Ala Pro Asp Leu Lys Glu Arg Asn Val Asn He Ala Phe Gin Thr Thr 
755 760 765 

Pro Phe Pro Arg Pro Pro Gly Gly Lys Arg Thr Val Phe He Asn Asn 
770 775 780 

Phe Ser Ala Ala Gly Gly Asn Thr Ala Met Leu Leu Gin Asp Gly Pro 
785 790 795 800 

Glu Val Pro Thr Glu Pro Ser Ser Asp Pro Arg Ser Thr His Val Val 
805 810 815 

Thr Xaa Ser Ala Lys Ser Leu Ala Ala Phe Lys Arg Thr Leu Ala Lys 
820 825 830 

Tyr Glu Ala Tyr Leu Asn Ala His Pro Asn Val Gly Leu Pro Asp Leu 
835 840 845 

Ala Tyr Thr Val Thr Ala Arg Arg Ala His Tyr Ser Leu Pro Arg Arg 
850 855 860 

Phe Pro Val Gin Ser He Ser Gin Leu Gin Ala Ser Leu Arg Ala He 



865 



870 



875 



880 
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Gin Asp Gin Thr His Asn Pro lie Pro Leu Ala Ser Pro Gin lie Ala 
885 890 895 

Met Ala Phe Thr Gly Gin Gly Ser Gin Tyr Thr Gly Met Gly Gin Lys 
900 905 910 

Leu Phe Glu Thr Ser Lys Gin Phe Arg Gin Asp lie Glu Glu Phe Asn 
915 920 925 

Glu lie Ala Leu Arg Gin Gly Leu Pro Ser lie Met Pro Leu lie Asp 
930 935 940 

Gly Ser Val Glu Val Gin His Leu Pro Pro Thr Val Val Gin Leu Gly 
945 950 955 960 

Met Cys Cys lie Gin Met Ala Leu Thr His Leu Trp Ser Thr Trp Gly 
965 970 975 

He Gin Pro Ser Val Val He Gly His Ser Leu Gly Glu Tyr Ala Ala 
980 985 990 

Leu Gin Ala Ala Gly Val Leu Ser He Ala Asp Thr He Tyr Leu Val 
995 1000 1005 

Gly Lys Arg Ala Gin Leu Leu Glu Gin Lys Cys Thr Ala Gly Thr His 
1010 1015 1020 

Ala Met Leu Ala Val Arg Ser Pro Val Gly Gly Leu Gin Asp Val Val 
1025 1030 1035 1040 

Ala Asn Ser His Gly Lys He Glu Asn Cys Gly He Asn Gly Val Ser 
1045 1050 1055 

Asp Thr Val Leu Ser Gly Thr Met Gly Asp He Asp Thr Val Ala Gin 
1060 1065 1070 

Lys Leu Ala Asp Ala Gly Gin Lys Cys Thr Lys Leu Lys Leu Pro Phe 
1075 1080 1085 

Ala Phe His Ser Ser Gin Val Asp Pro He Leu Ala Asp Phe Glu Lys 
1090 1095 1100 

Leu Ala Ser Ser Val Asn Tyr His Pro Pro Arg Val Pro Val He Ser 
1105 1110 1115 1120 

Pro Leu Leu Ser Asp Val Val Ser Val Gly Gly Val Phe Asp Ala Phe 
1125 1130 1135 

Tyr Leu Ser Arg His Cys Arg Lys Thr Val Asp Phe Val Gly Gly Leu 
1140 1145 1150 

Ser Ala Gly Met Ser Thr Ala Thr He Ser Asp Thr Ser Leu Trp Leu 
1155 1160 1165 



Glu Val Gly Gly His Pro Leu Cys Ala Ser Met He Lys Ser Cys Leu 
1170 1175 1180 
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Ser Val Pro Thr Leu Ala Thr Met Arg Arg Asp Glu Asp Pro Trp Lys 
1185 1190 1195 1200 

lie lie Ser Ala Ser Met Ala Gly Leu Tyr Thr Ala Gly Lys Ser Leu 
1205 1210 1215 

Asn Trp Asp Ala Phe His Lys Glu Asn Glu Ser Leu Arg Val Leu Asn 
1220 1225 1230 

Asp Leu Pro Phe Tyr Gly Phe Asp Glu Lys Asn Tyr Trp Leu Gin Tyr 
1235 1240 1245 

Thr Gly Asp Trp Leu Leu Tyr Lys Gly Asp Tyr Pro Lys Ala lie Ala 
1250 1255 1260 

Pro Ala Pro Ala Ala Ala Ala Ala Ala Arg Pro Ala Lys Ala Arg Lys 
1265 1270 1275 1280 

Tyr Leu Ser Thr Ser Val Gin Gly lie Val Ser Glu Glu Val Lys Gly 
1285 1290 1295 

Lys Thr Val Thr lie Val Ala Glu Ser Asp Phe Ala His Pro Lys Leu 
1300 1305 1310 

Phe Pro Val lie Ala Gly His Leu Val Asn Gly Ser Gly Leu Cys Pro 
1315 1320 1325 

Ser Thr Leu Tyr Ala Asp Met Ala Tyr Thr Leu Gly Gin Leu Gly Val 
1330 1335 1340 

Gly Leu Leu Lys Pro Gly Glu Lys Val Asp lie Asn lie Gly Thr Met 
1345 1350 1355 1360 

Asp Asn Pro Ala Pro Leu Leu Leu Lys Asn lie Asn Gin Pro Glu Ser 
1365 1370 1375 

Gin lie Val Gin Met Thr Met Lys lie Asp Leu Asp Ala Arg Lys Ala 
1380 1385 1390 

Asp Phe Ala Val Thr Ser Asn Asn Gly Lys Lys Asp Val Thr His Ala 
1395 1400 1405 

Lys Cys Val lie Val Phe Glu Asp Ala Ala Val Trp Lys Glu Gin Trp 
1410 1415 1420 

Ser Lys Thr Ser Tyr Leu lie Gin Ser Arg lie Asp Met Leu Lys His 
1425 1430 1435 1440 

Lys Met Glu Asn Gly Glu Ala Asp Lys Val Ser Arg Ala Met Ala Tyr 
1445 1450 1455 

Lys Leu Phe Gly Ala Leu Val Asp Tyr Ala Asp lie Phe Gin Gly Met 



1460 



1465 



1470 



Gin Asn Val Val Phe Asp Gly Pro Glu Phe Glu Ala Thr Ser Asn lie 
1475 1480 1485 
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Lys Phe Arg Ala Gly Pro Asn Asp Gly Asp Phe Tyr Phe Ser Pro Tyr 
1490 1495 1500 

Phe lie Asp Ser Ala Cys His Leu Ser Xaa Phe Thr Val Xaa Ala Thr 
1505 1510 1515 1520 

Val Xaa Pro Gin Asp Glu Cys Tyr lie Ser His Gly Trp Ser Ser Leu 
1525 1530 1535 

Arg Phe lie Glu Pro Leu Gin His Asp Gin Gin Tyr Tyr Ala Tyr Leu 
1540 1545 1550 

Lys Met Gin Pro Val Ser Gly Ser Lys Xaa Arg Ala Gly Asp Val Tyr 
1555 1560 1565 

Val Phe Asn Ala Asp Lys Xaa Val Leu Arg Leu Ala Gly Gly Val Arg 
1570 1575 1580 

Phe Gin Cys lie Pro Arg Lys Leu Met Asp Val Met Met Pro Lys Pro 
1585 1590 1595 1600 

Lys Ala Asn Ala Lys Ala Ala Ser Pro Ala Ser Ala Thr Pro Lys Ala 
1605 1610 1615 

Ala Pro Thr Val Lys Ala Ser Ser Asn Leu Ala Ala Pro Ala Ser Val 
1620 1625 1630 

Glu Leu Pro Thr Pro Lys Val Lys Ala Lys Lys Pro Val Lys Ala Gin 
1635 1640 1645 

Lys lie Lys Ala Pro Ala Pro Pro Lys Gin Ala Ser Ser Gly Ser Leu 
1650 1655 1660 

Val Val Arg Ala Phe Glu He He Ala Lys Glu lie Asp Val Asp Gin 
1665 1670 1675 1680 

Ser Glu Leu Asn Asp Asp He Gin Trp Ala Asp Met Gly Val Asp Ser 
1685 1690 1695 

Leu Met Ser Leu Thr He Ser Gly Lys Phe Arg Glu Asp Leu Asp Leu 
1700 1705 1710 

Glu Val Xaa Ser Thr Leu Phe Thr Asp Tyr Ala Ser Val Gly Ala Leu 
1715 1720 1725 

Arg Lys His Leu Ser Gly Met Ser Gly Pro Glu Pro He Ala Thr Gly 
1730 1735 1740 

Asp Ala Ser Ser Val Glu Ser Thr Asp Ser Gly Ser Glu Ser Asp Glu 
1745 1750 1755 1760 

Asp Thr Val Glu Ser Gly He Thr Thr Pro Asp Thr Glu Xaa Phe Pro 
1765 1770 1775 



Ala Lys Xaa Gin Glu Gin Gly Lys Ser Ala Ala Val Glu Ala Met Ala 
1780 1785 1790 
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Gin Pro Pro Ser Ala Glu Gly Gin Asp Met lie Glu Thr lie Arg Val 
1795 1800 1805 

Val He Ala Gin Glu Met Glu Met Asp Leu Ala Glu He Thr Asp Xaa 
1810 1815 1820 

Thr Asp Leu Ser Asn Leu Gly Met Asp Ser Leu Met Ala Leu Thr Val 
1825 1830 1835 1840 

Leu Gly Lys Leu Arg Glu Asp His Asp He Asp Leu Asp Pro Thr He 
1845 1850 1855 

Leu Ala Asp Asn Pro Thr Leu Ala His Leu Arg Lys Ala Leu Gly Leu 
1860 1865 1870 

Glu Lys Ala Lys Pro Ala Pro Ala Pro Lys Gin Xaa Val Arg Thr Asn 
1875 1880 1885 

Val Val Val Ala Pro Ala Ala Pro Pro Val Xaa Val Val Val Xaa Xaa 
1890 1895 1900 

Pro Pro Ala Thr Ser Val Leu Leu Gin Gly Asn Pro Lys Thr Ala Thr 
1905 1910 1915 1920 

Xaa Asn Leu Phe Leu Phe Pro Asp Gly Ser Gly Ser Ala Thr Ser Tyr 
1925 1930 1935 

Val Ser He Pro Ala He Asp Ser Xaa Asn Leu Ala Val Tyr Gly Leu 
1940 1945 1950 

Asn Cys Pro Phe Met Lys Asp Pro Thr Ser Tyr Thr Cys Gly He Xaa 
1955 1960 1965 

Ser Val Ser Xaa Leu Tyr Leu Glu Lys Val Leu Xaa Arg Gin Pro Asn 
1970 1975 1980 

Gly Pro Tyr He Leu Xaa Gly Trp Ser Ala Ser Gly Val Phe Ala Tyr 
1985 1990 1995 2000 

Xaa He Thr Xaa Gin Leu Xaa Asp Leu Gin Xaa Leu His Pro Asp Lys 
2005 2010 2015 

Asn Tyr Thr Val Glu Lys Leu Asn Leu He Xaa Ser Pro Cys Pro He 
2020 2025 2030 

Arg Leu Glu Pro Leu Pro Ala Arg Leu His His Phe Phe Asp Glu He 
2035 2040 2045 

Gly Leu Leu Gly Thr Gly Thr Gly Lys Thr Pro Asn Trp Leu Leu Pro 
2050 2055 2060 

His Phe Glu Tyr Ser He Lys Ala Leu Thr Ala Tyr Arg Pro Glu Leu 
2065 2070 2075 2080 



Lys Ser Thr Arg Asp Phe Asn Ala Pro Pro Thr Leu Leu He Trp Ala 
2085 2090 2095 




Thr Asp Gly Val Cys Gly Lys Pro Gly Asp Pro Arg Pro Pro Pro Gin 
2100 2105 2110 

Ala Asp Asp Pro Lys Ser Met Lys Trp Leu Leu Glu Asn Arg Thr Asp 
2115 2120 2125 

Phe Gly Pro Asn Gly Trp Asp Lys Leu Leu Gly Ala Glu Val Cys Lys 
2130 2135 2140 

Met Val Thr Val Val Gly Asn His Phe Thr Met Met Lys Pro Pro Val 
2145 2150 2155 2160 

Ala Lys Gly Val Gly Gin Tyr lie Arg Glu Ser Leu Ser Met Xaa Arg 
2165 2170 2175 



Ala 



<210> 11 
<211> 6330 
<212> DNA 

<213> Aspergillus parasiticus 
<400> 11 

atggctcaat caaggcaact ctttctcttc ggcgatcaga cagcggattt tgttcccaag 60 
ctccgcagtt tactatccgt ccaggacagc cctattctag ccgcctttct tgaccagtcc 120 
cactatgtcg tgcgagccca gatgctgcag agcatgaaca cggttgatca caagttggct 180 
cgaaccgctg acctgcgcca aatggtccag aagtatgtcg acggcaaact gacccctgca 24 0 
tttcgaaccg ctctagtgtg cctctgccag ttgggatgct tcatccggga atatgaggaa 300 
tctggcaaca tgtacccaca gcccagtgac agctacgtgc tgggattctg catgggttcc 360 
ttggccgctg tggcggtaag ctgcagtcgc tccctgtcag agctgctgcc tatcgctgta 420 
caaactgtgt tgattgcctt ccgcctcggt ctttgcgccc tggagatgcg ggatcgggtg 480 
gatgggtgta gcgatgatcg aggtgaccct tggtctacca ttgtttgggg tctggatccc 54 0 
cagcaagctc gtgatcagat tgaagtgttc tgtcggacca caaacgtacc tcagacaagg 600 
cgtccgtgga tcagctgcat ctctaagaat gccatcaccc taagtggcag tccatccact 660 
ttgagggcgt tctgtgcgat gcctcagatg gcccagcacc ggactgcccc aattcccatc 720 
tgtttaccgg cccacaatgg cgccctcttc acgcaggcag atatcactac catactagac 780 
acgacgccta ccactccttg ggagcaactg cccggccaaa taccttatat ttcccatgtc 840 
acggggaatg tagtccagac ttccaactac cgggacctta tagaggtagc cctgtctgag 900 
actctcttgg agcaagtgcg actagacttg gttgagactg gactgccacg ccttttgcaa 960 
tctcgtcagg tcaagagcgt caccatcgta ccattcttga ctcgcatgaa tgagacaatg 1020 
agcaacattc tcccagacag ctttatcagt acagagacaa ggactgacac cggacgagcc 1080 
atcccagctt caggtcgacc aggcgcaggc aagtgcaagc tggctattgt gtccatgtcg 1140 
gggaggttcc ctgaatcacc gaccaccgaa agcttttggg accttctata caaagggttg 1200 
gatgtttgta aagaggttcc ccgtcgacgg tgggacatca acacgcatgt ggatcccagc 1260 
gggaaagcac gaaacaaagg ggctaccaaa tggggctgct ggctagattt ctcaggcgat 132 0 
tttgatcccc gattctttgg gatctcgccc aaagaggcgc cacagatgga tccagctcag 1380 
cgcatggcct tgatgtctac ttacgaggca atggagcggg ctggtttggt tcccgacacc 144 0 
acgccgtcga cccagcgaga ccgcattggg gtcttccacg gagtcaccag taacgactgg 1500 
atggagacca atacagccca gaacattgac acatacttca tcaccggtgg aaatcggggg 1560 
tttattcccg ggcgcattaa cttctgtttc gaatttgccg gacccagcta taccaatgac 1620 
acggcctgtt catccagtct agctgccatc cacctggcct gcaattctct ctggcggggc 1680 
gactgtgaca cggcggtggc aggaggaact aacatgatct atactcctga tggtcacaca 174 0 
ggattggaca aagggttctt tctttcccgg actggcaact gcaaacccta cgacgacaag 1800 
gccgatggtt actgccgagc tgagggggtc gggacggtgt tcatcaaacg gctggaagat 1860 
gctctggcag ataatgaccc catccttggc gttattctag atgctaaaac taatcactca 1920 
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gccatgtcgg agtcgatgac tcggccgcac gtgggcgccc aaatcgataa catgacggcg 1980 
gcgctgaata ccactggact ccatcccaat gactttagct acattgagat gcatggcact 2040 
ggcacccagg taggggatgc ggtggagatg gagtcagtcc tgtcggtgtt tgcgccgtcc 2100 
gaaaccgcca gaaaggcgga tcagccacta tttgtcggct cagccaaggc caacgtagga 2160 
catggagagg gagtgtctgg ggttacgagc cttattaagg ttctgatgat gatgcagcac 222 0 
gataccatac ctcctcactg cggcatcaaa ccgggcagca aaatcaaccg caacttccct 2280 
gatcttggag ctcgcaatgt gcacatcgcc tttgaaccca agccctggcc acgaacacac 2340 
actccgcgca gggtgcttat caacaacttc agtgccgcgg gagggaatac tgccttgata 2400 
gtggaagacg ctccggagcg tcactggccg acagagaagg atccgcgctc tagtcatatc 2460 
gtcgccctgt ctgcgcatgt gggggcttcc atgaaaacca acctcgaacg actgcatcag 2520 
tatctcctga aaaaccccca cactgatctc gcgcagctgt catatactac tactgcgcgt 2580 
cgatggcatt atctacaccg agtgagcgtc actggcgcgt ctgttgaaga agtgactcgc 2640 
aagctagaga tggccataca gaacggggac ggagtcagtc gacccaaaag caagccgaag 2700 
attctctttg ctttcacggg acaagggtct caatatgcaa ctatgggtaa gcaggtgtac 2 760 
gatgcgtatc catctttcag agaggacctg gagaagtttg atcggttggc gcaaagtcat 2 82 0 
ggcttcccta gctttcttca cgtctgtact tcacctaaag gggatgtgga agagatggct 2 880 
cccgttgtgg tgcaactggc tatcacttgt ctccaaatgg cccttactaa cctcatgacc 2940 
tccttcggga tccgtcccga tgtgacagtg gggcatagtt tgggtgaatt tgcagccctg 3 000 
tatgcggcgg gagttctttc ggcctcagac gtcgtttacc ttgttggtca aagagcggag 3 060 
ctactccagg agcgctgcca acgcgggacg catgccatgc tggctgtgaa agctacccct 3120 
gaagcgttgt cccaatggat ccaggatcat gactgtgagg tggcctgtat taatggccct 3180 
gaagataccg ttctcagtgg caccactaag aatgttgccg aggttcaacg cgctatgacg 3240 
gacaacggga tcaaatgcac gctgttgaaa ctgccgtttg ccttccattc tgcccaggtg 3300 
caacctattc tggacgactt tgaggccctg gctcagggag cgacatttgc caagcctcaa 3360 
ctactaattc tctctccctt gctgcggaca gaaatccacg aacaaggcgt cgtgactcca 3420 
tcatatgtcg cgcaacattg tcgtcacacc gtagatatgg cccaagcttt gagatctgct 3480 
cgagaaaagg gactcatcga cgacaaaacc ctcgtcattg agctgggacc gaagccatta 3540 
atctcgggca tggtgaaaat gacactggga gacaaaatta gcaccttacc cactctagca 3600 
cctaacaagg ccatttggcc cagcctgcag aagattctca cctcggtcta cacgggtggg 3660 
tgggatatta attggaagaa atatcacgcc cctttcgcct cctcccagaa ggtggtggat 3720 
ctgccgagct acggctggga tttgaaggac tactacatcc cgtatcaggg tgactggtgt 3780 
ctgcatcgcc accagcagga ttgtaagtgc gccgctcctg gccacgaaat caaaacggcc 3840 
gactaccaag tgcctcctga gtcgacgcct caccgtccat ccaagctgga ccctagcaag 3 900 
gaggccttcc ccgaaatcaa gaccaccacg acactccatc gagtggtgga agagacgacc 3 960 
aaacctttgg gcgccaccct agttgtggag acagacatat ctcggaagga tgtcaacggc 4 02 0 
ctcgctcgag ggcaccttgt cgatgggatc cctttgtgta ccccttcctt ttatgctgac 4080 
atcgccatgc aagtgggcca atacagtatg caacggctcc gtgcgggaca tccgggggcc 4140 
ggtgccatag atggccttgt ggacgtgtcc gacatggtgg tggacaaagc gttggttccc 4200 
catgggaagg gacctcaatt gctgcgcacg acgcttacca tggagtggcc gcccaaggct 42 60 
gctgctacta cgcgaagcgc caaagtcaaa ttcgccacct attttgccga tgggaagctc 432 0 
gatacggagc atgccagctg tactgtcaga ttcacaagcg atgcacagtt gaaatctcta 4380 
cgccggtctg tgtccgagta caagacccac attcgtcagt tacatgatgg ccatgctaag 444 0 
ggacagttca tgcgatacaa taggaagacc gggtacaagc tcatgagcag catggctcgg 4500 
tttaatcccg actacatgct cctagattat ctggtgctga acgaagcaga gaacgaggca 4560 
gcaagtggtg tagacttctc gttgggatcg tcggaaggca ccttcgcagc tcacccagct 4620 
cacgtcgatg ccatcactca ggtggccggc tttgctatga atgccaatga caatgtcgac 4680 
attgagaaac aggtctacgt taatcacggt tgggactcgt tccagatcta ccaaccgctg 4740 
gataatagca agtcttacca ggtctacacc aagatgggtc aagcgaagga gaatgatttg 4800 
gtgcatggcg atgtggtagt tctggacgga gaacaaatcg ttgctttctt ccgcggcctt 4 860 
acgctgcgat cagttcctcg tggtgcactg cgtgtcgtcc tgcagactac agtgaaaaag 4920 
gccgatcgcc aactaggatt taagacaatg ccgtcgccgc cgcccccgac aacgacaatg 4980 
ccaatatcgc cttataaacc agctaatact caggtttcca gccaagctat tccagcagag 504 0 
gccactcatt ctcacacccc gccacagcca aagcattccc cggtaccgga aactgccgga 5100 
agcgctccag cggcaaaagg agtaggtgtc agtaacgaaa agttagatgc tgtaatgcga 5160 
gtcgtttcgg aggagagtgg aattgccctc gaggagctca ccgatgacag caactttgct 522 0 
gacatgggca tcgactctct gagttcaatg gtcattggga gccgcttcag agaggacctg 5280 
gggctggacc tggggcctga gttttctctt ttcattgact gcactaccgt gcgtgccttg 534 0 




aaagacttca tgttgggaag cggggatgct 
ccatcagcta ctcccggcat caaccccgaa 
attttcgcca gcgaagacca cggtcattcg 
cctgcacttg atctgaagcc ctactgccgc 
cctatggtgg cgcggaaaac tctgtttatg 
tacgcctccc tgccgcgcct caaatcagat 
gctcgggatc ccgagaacat gaactgcaca 
gagatccggc ggcgacagcc acggggcccc 
gcattcgctt acgtcgtggc cgaggcactt 
atcatcattg atgcgcctat tccccaagcc 
cactgcaata gcattggatt gttcgctacc 
gagcctccat cctacttaat cccacacttt 
aagctggccc cgttgcatgc gcgccggatg 
acagtcatgg acgagcggga cgctcccaag 
cggacggaat ttggtcccga tgggtgggat 
gtccgagcag acggtgctaa tcattttacg 
agcgatctga tcgaccgggt catggcttag 




ggcagtggct ccaatgtaga agatcctccc 5400 
accgattggt ctagcagtgc ctctgatagt 5460 
agtgagtccg gcgccgacac cggaagtccg 5520 
ccctcaactt ctgtcgtcct acaaggtcta 5580 
ctccctgatg gcggggggtc tgcgttctcc 5640 
actgccgttg tgggcctgaa ttgcccttat 5700 
catggagcta tgattgagag cttttgcaat 5760 
tatcacctgg gcggctggtc gtccggtggt 582 0 
gttaaccaag gcgaggaggt gcattcgtta 5880 
atggaacaac ttccccgagc attttacgag 594 0 
cagccggggg ctagtccgga cggctcgact 6000 
accgctgtgg tggatgtgat gctggattac 6060 
cccaaggtcg gcatcgtctg ggcggcagat 612 0 
atgaaaggaa tgcattttat gattcagaag 6180 
acgatcatgc ccggggcctc gtttgacatt 624 0 
ttgatgcaaa aggaacatgt ctctataatt 6300 

6330 



<210> 12 
<211> 2109 
<212> PRT 

<213> Aspergillus parasiticus 
<400> 12 

Met Ala Gin Ser Arg Gin Leu Phe Leu Phe Gly Asp Gin Thr Ala Asp 
15 10 15 

Phe Val Pro Lys Leu Arg Ser Leu Leu Ser Val Gin Asp Ser Pro lie 
20 25 30 

Leu Ala Ala Phe Leu Asp Gin Ser His Tyr Val Val Arg Ala Gin Met 
35 40 45 

Leu Gin Ser Met Asn Thr Val Asp His Lys Leu Ala Arg Thr Ala Asp 
50 55 60 

Leu Arg Gin Met Val Gin Lys Tyr Val Asp Gly Lys Leu Thr Pro Ala 
65 70 75 80 

Phe Arg Thr Ala Leu Val Cys Leu Cys Gin Leu Gly Cys Phe lie Arg 
85 90 95 

Glu Tyr Glu Glu Ser Gly Asn Met Tyr Pro Gin Pro Ser Asp Ser Tyr 
100 105 110 

Val Leu Gly Phe Cys Met Gly Ser Leu Ala Ala Val Ala Val Ser Cys 
115 120 125 

Ser Arg Ser Leu Ser Glu Leu Leu Pro lie Ala Val Gin Thr Val Leu 
130 135 140 

lie Ala Phe Arg Leu Gly Leu Cys Ala Leu Glu Met Arg Asp Arg Val 
145 150 155 160 



Asp Gly Cys Ser Asp Asp Arg Gly Asp Pro Trp Ser Thr lie Val Trp 
165 170 175 
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Gly Leu Asp Pro 
180 



Gin Gin Ala Arg Asp Gin lie Glu Val Phe Cys Arg 
185 190 



Thr Thr Asn Val 
195 



Pro Gin Thr Arg 
200 



Arg Pro Trp lie Ser Cys lie Ser 
205 



Lys Asn Ala lie 
210 



Thr Leu Ser Gly 
215 



Ser Pro Ser Thr Leu Arg Ala Phe 
220 



Cys Ala Met Pro 
225 



Gin Met Ala Gin 
230 



His Arg Thr Ala Pro lie Pro lie 
235 240 



Cys Leu Pro Ala 



His Asn Gly Ala 
245 



Leu Phe Thr Gin Ala Asp lie Thr 
250 255 



Thr lie Leu Asp 
260 



Thr Thr Pro Thr Thr Pro Trp Glu Gin Leu Pro Gly 
265 270 



Gin lie Pro Tyr 
275 



He Ser His Val 
280 



Thr Gly Asn Val Val Gin Thr Ser 
285 



Asn Tyr Arg Asp 
290 



Leu He Glu Val 
295 



Ala Leu Ser Glu Thr Leu Leu Glu 
300 



Gin Val Arg Leu 
305 



Asp Leu Val Glu 
310 



Thr Gly Leu Pro Arg Leu Leu Gin 
315 320 



Ser Arg Gin Val 



Lys Ser Val Thr 
325 



He Val Pro Phe Leu Thr Arg Met 
330 335 



Asn Glu Thr Met 
340 



Ser Asn He Leu 



Pro Asp Ser Phe He Ser Thr Glu 
345 350 



Thr Arg Thr Asp 
355 



Thr Gly Arg Ala 
360 



He Pro Ala Ser Gly Arg Pro Gly 
365 



Ala Gly Lys Cys 
370 



Lys Leu Ala He 
375 



Val Ser Met Ser Gly Arg Phe Pro 
380 



Glu Ser Pro Thr 
385 



Thr Glu Ser Phe 
390 



Trp Asp Leu Leu Tyr Lys Gly Leu 
395 400 



Asp Val Cys Lys 



Glu Val Pro Arg 
405 



Arg Arg Trp Asp He Asn Thr His 
410 415 



Val Asp Pro Ser 
420 



Gly Lys Ala Arg Asn Lys Gly Ala Thr Lys Trp Gly 
425 430 



Cys Trp Leu Asp 
435 



Phe Ser Gly Asp 
440 



Phe Asp Pro Arg Phe Phe Gly He 
445 



Ser Pro Lys Glu 
450 



Ala Pro Gin Met 
455 



Asp Pro Ala Gin Arg Met Ala Leu 
460 



Met Ser Thr Tyr 
465 



Glu Ala Met Glu 
470 



Arg Ala Gly Leu Val Pro Asp Thr 
475 480 
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Thr Pro 



Ser 



Thr 



Gin Arg 
485 



Asp 



Arg lie Gly 
490 



Val Phe 



His Gly Val 
495 



Thr 



Ser Asn Asp Trp Met Glu Thr Asn Thr Ala Gin Asn lie Asp Thr Tyr 
500 505 510 

Phe lie Thr Gly Gly Asn Arg Gly Phe lie Pro Gly Arg lie Asn Phe 
515 520 525 

Cys Phe Glu Phe Ala Gly Pro Ser Tyr Thr Asn Asp Thr Ala Cys Ser 
530 535 540 

Ser Ser Leu Ala Ala lie His Leu Ala Cys Asn Ser Leu Trp Arg Gly 
545 550 555 560 

Asp Cys Asp Thr Ala Val Ala Gly Gly Thr Asn Met lie Tyr Thr Pro 
565 570 575 

Asp Gly His Thr Gly Leu Asp Lys Gly Phe Phe Leu Ser Arg Thr Gly 
580 585 590 

Asn Cys Lys Pro Tyr Asp Asp Lys Ala Asp Gly Tyr Cys Arg Ala Glu 
595 600 605 

Gly Val Gly Thr Val Phe lie Lys Arg Leu Glu Asp Ala Leu Ala Asp 
610 615 620 

Asn Asp Pro lie Leu Gly Val lie Leu Asp Ala Lys Thr Asn His Ser 
625 630 635 640 

Ala Met Ser Glu Ser Met Thr Arg Pro His Val Gly Ala Gin lie Asp 
645 650 655 

Asn Met Thr Ala Ala Leu Asn Thr Thr Gly Leu His Pro Asn Asp Phe 
660 665 670 

Ser Tyr He Glu Met His Gly Thr Gly Thr Gin Val Gly Asp Ala Val 
675 680 685 

Glu Met Glu Ser Val Leu Ser Val Phe Ala Pro Ser Glu Thr Ala Arg 
690 695 700 

Lys Ala Asp Gin Pro Leu Phe Val Gly Ser Ala Lys Ala Asn Val Gly 
705 710 715 720 

His Gly Glu Gly Val Ser Gly Val Thr Ser Leu He Lys Val Leu Met 
725 730 735 

Met Met Gin His Asp Thr He Pro Pro His Cys Gly He Lys Pro Gly 
740 745 750 

Ser Lys He Asn Arg Asn Phe Pro Asp Leu Gly Ala Arg Asn Val His 
755 760 765 

He Ala Phe Glu Pro Lys Pro Trp Pro Arg Thr His Thr Pro Arg Arg 
770 775 780 
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Val Leu lie Asn Asn Phe Ser Ala Ala Gly Gly Asn Thr Ala Leu lie 
785 790 795 800 

Val Glu Asp Ala Pro Glu Arg His Trp Pro Thr Glu Lys Asp Pro Arg 
805 810 815 

Ser Ser His lie Val Ala Leu Ser Ala His Val Gly Ala Ser Met Lys 
820 825 830 

Thr Asn Leu Glu Arg Leu His Gin Tyr Leu Leu Lys Asn Pro His Thr 
835 840 845 

Asp Leu Ala Gin Leu Ser Tyr Thr Thr Thr Ala Arg Arg Trp His Tyr 
850 855 860 

Leu His. Arg Val Ser Val Thr Gly Ala Ser Val Glu Glu Val Thr Arg 
865 870 875 880 

Lys Leu Glu Met Ala lie Gin Asn Gly Asp Gly Val Ser Arg Pro Lys 
885 890 895 

Ser Lys Pro Lys lie Leu Phe Ala Phe Thr Gly Gin Gly Ser Gin Tyr 
900 905 910 

Ala Thr Met Gly Lys Gin Val Tyr Asp Ala Tyr Pro Ser Phe Arg Glu 
915 920 925 

Asp Leu Glu Lys Phe Asp Arg Leu Ala Gin Ser His Gly Phe Pro Ser 
930 935 940 

Phe Leu His Val Cys Thr Ser Pro Lys Gly Asp Val Glu Glu Met Ala 
945 950 955 960 

Pro Val Val Val Gin Leu Ala He Thr Cys Leu Gin Met Ala Leu Thr 
965 970 975 

Asn Leu Met Thr Ser Phe Gly He Arg Pro Asp Val Thr Val Gly His 
980 985 990 

Ser Leu Gly Glu Phe Ala Ala Leu Tyr Ala Ala Gly Val Leu Ser Ala 
995 1000 1005 

Ser Asp Val Val Tyr Leu Val Gly Gin Arg Ala Glu Leu Leu Gin Glu 
1010 1015 1020 

Arg Cys Gin Arg Gly Thr His Ala Met Leu Ala Val Lys Ala Thr Pro 
1025 1030 1035 1040 

Glu Ala Leu Ser Gin Trp He Gin Asp His Asp Cys Glu Val Ala Cys 
1045 1050 1055 

He Asn Gly Pro Glu Asp Thr Val Leu Ser Gly Thr Thr Lys Asn Val 



1060 



1065 



1070 



Ala Glu Val Gin Arg Ala Met Thr Asp Asn Gly He Lys Cys Thr Leu 
1075 1080 1085 
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Leu Lys Leu Pro Phe Ala Phe His Ser Ala Gin Val Gin Pro lie Leu 
1090 1095 1100 

Asp Asp Phe Glu Ala Leu Ala Gin Gly Ala Thr Phe Ala Lys Pro Gin 
1105 1110 1115 1120 

Leu Leu lie Leu Ser Pro Leu Leu Arg Thr Glu lie His Glu Gin Gly 
1125 1130 1135 

Val Val Thr Pro Ser Tyr Val Ala Gin His Cys Arg His Thr Val Asp 
1140 1145 1150 

Met Ala Gin Ala Leu Arg Ser Ala Arg Glu Lys Gly Leu lie Asp Asp 
1155 1160 1165 

Lys Thr Leu Val lie Glu Leu Gly Pro Lys Pro Leu lie Ser Gly Met 
1170 1175 1180 

Val Lys Met Thr Leu Gly Asp Lys lie Ser Thr Leu Pro Thr Leu Ala 
1185 1190 1195 1200 

Pro Asn Lys Ala lie Trp Pro Ser Leu Gin Lys lie Leu Thr Ser Val 
1205 1210 1215 

Tyr Thr Gly Gly Trp Asp lie Asn Trp Lys Lys Tyr His Ala Pro Phe 
1220 1225 1230 

Ala Ser Ser Gin Lys Val Val Asp Leu Pro Ser Tyr Gly Trp Asp Leu 
1235 1240 1245 

Lys Asp Tyr Tyr lie Pro Tyr Gin Gly Asp Trp Cys Leu His Arg His 
1250 1255 1260 

Gin Gin Asp Cys Lys Cys Ala Ala Pro Gly His Glu lie Lys Thr Ala 
1265 1270 1275 1280 

Asp Tyr Gin Val Pro Pro Glu Ser Thr Pro His Arg Pro Ser Lys Leu 
1285 1290 1295 

Asp Pro Ser Lys Glu Ala Phe Pro Glu lie Lys Thr Thr Thr Thr Leu 
1300 1305 1310 

His Arg Val Val Glu Glu Thr Thr Lys Pro Leu Gly Ala Thr Leu Val 
1315 1320 1325 

Val Glu Thr Asp lie Ser Arg Lys Asp Val Asn Gly Leu Ala Arg Gly 
1330 1335 1340 

His Leu Val Asp Gly lie Pro Leu Cys Thr Pro Ser Phe Tyr Ala Asp 
1345 1350 1355 1360 

lie Ala Met Gin Val Gly Gin Tyr Ser Met Gin Arg Leu Arg Ala Gly 



1365 



1370 



1375 



His Pro Gly Ala Gly Ala lie Asp Gly Leu Val Asp Val Ser Asp Met 
1380 1385 1390 
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Val Val Asp Lys Ala Leu Val Pro His Gly Lys Gly Pro Gin Leu Leu 
1395 1400 1405 

Arg Thr Thr Leu Thr Met Glu Trp Pro Pro Lys Ala Ala Ala Thr Thr 
1410 1415 1420 

Arg Ser Ala Lys Val Lys Phe Ala Thr Tyr Phe Ala Asp Gly Lys Leu 
1425 1430 1435 1440 

Asp Thr Glu His Ala Ser Cys Thr Val Arg Phe Thr Ser Asp Ala Gin 
1445 1450 1455 

Leu Lys Ser Leu Arg Arg Ser Val Ser Glu Tyr Lys Thr His lie Arg 
1460 1465 1470 

Gin Leu His Asp Gly His Ala Lys Gly Gin Phe Met Arg Tyr Asn Arg 
1475 1480 1485 

Lys Thr Gly Tyr Lys Leu Met Ser Ser Met Ala Arg Phe Asn Pro Asp 
1490 1495 1500 

Tyr Met Leu Leu Asp Tyr Leu Val Leu Asn Glu Ala Glu Asn Glu Ala 
1505 1510 1515 1520 

Ala Ser Gly Val Asp Phe Ser Leu Gly Ser Ser Glu Gly Thr Phe Ala 
1525 1530 1535 

Ala His Pro Ala His Val Asp Ala He Thr Gin Val Ala Gly Phe Ala 
1540 1545 1550 

Met Asn Ala Asn Asp Asn Val Asp He Glu Lys Gin Val Tyr Val Asn 
1555 1560 1565 

His Gly Trp Asp Ser Phe Gin He Tyr Gin Pro Leu Asp Asn Ser Lys 
1570 1575 1580 

Ser Tyr Gin Val Tyr Thr Lys Met Gly Gin Ala Lys Glu Asn Asp Leu 
1585 1590 1595 1600 

Val His Gly Asp Val Val Val Leu Asp Gly Glu Gin He Val Ala Phe 
1605 1610 1615 

Phe Arg Gly Leu Thr Leu Arg Ser Val Pro Arg Gly Ala Leu Arg Val 
1620 1625 1630 

Val Leu Gin Thr Thr Val Lys Lys Ala Asp Arg Gin Leu Gly Phe Lys 
1635 1640 1645 

Thr Met Pro Ser Pro Pro Pro Pro Thr Thr Thr Met Pro He Ser Pro 
1650 1655 1660 

Tyr Lys Pro Ala Asn Thr Gin Val Ser Ser Gin Ala He Pro Ala Glu 
1665 1670 1675 1680 

Ala Thr His Ser His Thr Pro Pro Gin Pro Lys His Ser Pro Val Pro 



1685 



1690 



1695 
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Glu Thr Ala Gly Ser Ala Pro Ala Ala Lys Gly Val Gly Val Ser Asn 
1700 1705 1710 

Glu Lys Leu Asp Ala Val Met Arg Val Val Ser Glu Glu Ser Gly lie 
1715 1720 1725 

Ala Leu Glu Glu Leu Thr Asp Asp Ser Asn Phe Ala Asp Met Gly lie 
1730 1735 1740 

Asp Ser Leu Ser Ser Met Val lie Gly Ser Arg Phe Arg Glu Asp Leu 
1745 1750 1755 1760 

Gly Leu Asp Leu Gly Pro Glu Phe Ser Leu Phe lie Asp Cys Thr Thr 
1765 1770 1775 

Val Arg Ala Leu Lys Asp Phe Met Leu Gly Ser Gly Asp Ala Gly Ser 
1780 1785 1790 

Gly Ser Asn Val Glu Asp Pro Pro Pro Ser Ala Thr Pro Gly lie Asn 
1795 1800 1805 

Pro Glu Thr Asp Trp Ser Ser Ser Ala Ser Asp Ser lie Phe Ala Ser 
1810 1815 1820 

Glu Asp His Gly His Ser Ser Glu Ser Gly Ala Asp Thr Gly Ser Pro 
1825 1830 1835 1840 

Pro Ala Leu Asp Leu Lys Pro Tyr Cys Arg Pro Ser Thr Ser Val Val 
1845 1850 1855 

Leu Gin Gly Leu Pro Met Val Ala Arg Lys Thr Leu Phe Met Leu Pro 
1860 1865 1870 

Asp Gly Gly Gly Ser Ala Phe Ser Tyr Ala Ser Leu Pro Arg Leu Lys 
1875 1880 1885 

Ser Asp Thr Ala Val Val Gly Leu Asn Cys Pro Tyr Ala Arg Asp Pro 
1890 1895 1900 

Glu Asn Met Asn Cys Thr His Gly Ala Met lie Glu Ser Phe Cys Asn 
1905 1910 1915 1920 

Glu lie Arg Arg Arg Gin Pro Arg Gly Pro Tyr His Leu Gly Gly Trp 
1925 1930 1935 

Ser Ser Gly Gly Ala Phe Ala Tyr Val Val Ala Glu Ala Leu Val Asn 
1940 1945 1950 

Gin Gly Glu Glu Val His Ser Leu lie lie lie Asp Ala Pro lie Pro 
1955 1960 1965 

Gin Ala Met Glu Gin Leu Pro Arg Ala Phe Tyr Glu His Cys Asn Ser 
1970 1975 1980 



lie Gly Leu Phe Ala Thr Gin Pro Gly Ala Ser Pro Asp Gly Ser Thr 
1985 1990 1995 2000 



* 



Glu Pro Pro Ser Tyr Leu lie Pro His Phe Thr Ala Val Val Asp Val 
2005 2010 2015 

Met Leu Asp Tyr Lys Leu Ala Pro Leu His Ala Arg Arg Met Pro Lys 
2020 2025 2030 

Val Gly lie Val Trp Ala Ala Asp Thr Val Met Asp Glu Arg Asp Ala 
2035 2040 2045 

Pro Lys Met Lys Gly Met His Phe Met lie Gin Lys Arg Thr Glu Phe 
2050 2055 2060 

Gly Pro Asp Gly Trp Asp Thr lie Met Pro Gly Ala Ser Phe Asp lie 
2065 2070 2075 2080 

Val Arg Ala Asp Gly Ala Asn His Phe Thr Leu Met Gin Lys Glu His 
2085 2090 2095 

Val Ser lie lie Ser Asp Leu lie Asp Arg Val Met Ala 
2100 2105 




<210> 13 
<211> 1986 
<212> PRT 

<213> Aspergillus nidulans 
<400> 13 

Met Glu Asp Pro Tyr Arg Val Tyr Leu Phe Gly Asp Gin Thr Gly Asp 
15 10 15 

Phe Glu Val Gly Leu Arg Arg Leu Leu Gin Ala Lys Asn His Ser Leu 
20 25 30 

Leu Ser Ser Phe Leu Gin Arg Ser Tyr His Ala Val Arg Gin Glu lie 
35 40 45 

Ser His Leu Pro Pro Ser Glu Arg Ser Thr Phe Pro Arg Phe Thr Ser 
50 55 60 

lie Gly Asp Leu Leu Ala Arg His Cys Glu Ser Pro Gly Asn Pro Ala 
65 70 75 80 

lie Glu Ser Val Leu Thr Cys lie Tyr Gin Leu Gly Cys Phe lie Asn 
85 90 95 

Tyr Tyr Gly Asp Leu Gly His Thr Phe Pro Ser His Ser Gin Ser Gin 
100 105 110 

Leu Val Gly Leu Cys Thr Gly Leu Leu Ser Cys Ala Ala Val Ser Cys 
115 120 125 

Ala Ser Asn He Gly Glu Leu Leu Lys Pro Ala Val Glu Val Val Val 
130 135 140 



Val Ala Leu Arg Leu Gly Leu Cys Val Tyr Arg Val Arg Lys Leu Phe 
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145 



150 



155 



160 



Gly Gin Asp Gin Ala Ala Pro Leu Ser Trp Ser Ala Leu Val Ser Gly 
165 170 175 

Leu Ser Glu Ser Glu Gly Thr Ser Leu lie Asp Lys Phe Thr Arg Arg 
180 185 190 

Asn Val lie Pro Pro Ser Ser Arg Pro Tyr lie Ser Ala Val Cys Ala 
195 200 205 

Asn Thr Leu Thr lie Ser Gly Pro Pro Val Val Leu Asn Gin Phe Leu 
210 215 220 

Asp Thr Phe lie Ser Gly Lys Asn Lys Ala Val Met Val Pro lie His 
225 230 235 240 

Gly Pro Phe His Ala Ser His Leu Tyr Glu Lys Arg Asp Val Glu Trp 
245 250 255 

lie Leu Lys Ser Cys Asn Val Glu Thr lie Arg Asn His Lys Pro Arg 
260 265 270 

lie Pro Val Leu Ser Ser Asn Thr Gly Glu Leu lie Val Val Glu Asn 
275 280 285 

Met Glu Gly Phe Leu Lys lie Ala Leu Glu Glu lie Leu Leu Arg Gin 
290 295 300 

Met Ser Trp Asp Lys Val Thr Asp Ser Cys lie Ser lie Leu Lys Ser 
305 310 315 320 

Val Gly Asp Asn Lys Pro Lys Lys Leu Leu Pro lie Ser Ser Thr Ala 
325 330 335 

Thr Gin Ser Leu Phe Asn Ser Leu Lys Lys Ser Asn Leu Val Asn lie 
340 345 350 

Glu Val Asp Gly Gly He Ser Asp Phe Ala Ala Glu Thr Gin Leu Val 
355 360 365 

Asn Gin Thr Gly Arg Ala Glu Leu Ser Lys He Ala He He Gly Met 
370 375 380 

Ser Gly Arg Phe Pro Glu Ala Asp Ser Pro Gin Asp Phe Trp Asn Leu 
385 390 395 400 

Leu Tyr Lys Gly Leu Asp Val His Arg Lys Val Pro Glu Asp Arg Trp 
405 410 415 

Asp Ala Asp Ala His Val Asp Leu Thr Gly Thr Ala Thr Asn Thr Ser 
420 425 430 

Lys Val Pro Tyr Gly Cys Trp He Arg Glu Pro Gly Leu Phe Asp Pro 



435 



440 



445 



Arg Phe Phe Asn Met Ser Pro Arg Glu Ala Leu Gin Ala Asp Pro Ala 



54 




450 



455 



460 



Gin Arg Leu Ala Leu Leu Thr Ala Tyr Glu Ala Leu Glu Gly Ala Gly 
465 470 475 480 

Phe Val Pro Asp Ser Thr Pro Ser Thr Gin Arg Asp Arg Val Gly lie 
485 490 495 

Phe Tyr Gly Met Thr Ser Asp Asp Tyr Arg Glu Val Asn Ser Gly Gin 
500 505 510 

Asp lie Asp Thr Tyr Phe lie Pro Gly Gly Asn Arg Ala Phe Thr Pro 
515 520 525 

Gly Arg lie Asn Tyr Tyr Phe Lys Phe Ser Gly Pro Ser Val Ser Val 
530 535 540 

Asp Thr Ala Cys Ser Ser Ser Leu Ala Ala lie His Leu Ala Cys Asn 
545 550 555 560 

Ser lie Trp Arg Asn Asp Cys Asp Thr Ala lie Thr Gly Gly Val Asn 
565 570 575 

lie Leu Thr Asn Pro Asp Asn His Ala Gly Leu Asp Arg Gly His Phe 
580 585 590 

Leu Ser Arg Thr Gly Asn Cys Asn Thr Phe Asp Asp Gly Ala Asp Gly 
595 600 605 

Tyr Cys Arg Ala Asp Gly Val Gly Thr Val Val Leu Lys Arg Leu Glu 
610 615 620 

Asp Ala Leu Ala Asp Asn Asp Pro lie Leu Gly Val lie Asn Gly Ala 
625 630 635 640 

Tyr Thr Asn His Ser Ala Glu Ala Val Ser lie Thr Arg Pro His Val 
645 650 655 

Gly Ala Gin Ala Phe lie Phe Lys Lys Leu Leu Asn Glu Ala Asn Val 
660 665 670 

Asp Pro Lys Asn lie Ser Tyr lie Glu Met His Gly Thr Gly Thr Gin 
675 680 685 

Ala Gly Asp Ala Val Glu Met Gin Ser Val Leu Asp Val Phe Ala Pro 
690 695 700 

Asp His Arg Arg Gly Pro Gly Gin Ser Leu His Leu Gly Ser Ala Lys 
705 710 715 720 

Ser Asn lie Gly His Gly Glu Ser Ala Ser Gly Val Thr Ser Leu Val 
725 730 735 

Lys Val Leu Leu Met Met Lys Glu Asn Met lie Pro Pro His Cys Gly 



740 



745 



750 



lie Lys Thr Lys lie Asn His Asn Phe Pro Thr Asp Leu Ala Gin Arg 



55 



755 



760 



765 



Asn Val His lie Ala Leu Gin Pro Thr Ala Trp Asn Arg Pro Ser Phe 
770 775 780 

Gly Lys Arg Gin lie Phe Leu Asn Asn Phe Ser Ala Ala Gly Gly Asn 
785 790 795 800 

Thr Ala Leu Leu Leu Glu Asp Gly Pro Val Ser Asp Pro Glu Gly Glu 
805 810 815 

Asp Lys Arg Arg Thr His Val lie Thr Leu Ser Ala Arg Ser Gin Thr 
820 825 830 

Ala Leu Gin Asn Asn lie Asp Ala Leu Cys Gin Tyr lie Ser Glu Gin 
835 840 845 

Glu Lys Thr Phe Gly Val Lys Asp Ser Asn Ala Leu Pro Ser Leu Ala 
850 855 860 

Tyr Thr Thr Thr Ala Arg Arg lie His His Pro Phe Arg Val Thr Ala 
865 870 875 880 

lie Gly Ser Ser Phe Gin Glu Met Arg Asp Ser Leu lie Ala Ser Ser 
885 890 895 

Arg Lys Glu Phe Val Ala Val Pro Ala Lys Thr Pro Gly lie Gly Phe 
900 905 910 

Leu Phe Thr Gly Gin Gly Ala Gin Tyr Ala Ala Met Gly Lys Gin Leu 
915 920 925 

Tyr Glu Asp Cys Ser His Phe Arg Ser Ala lie Glu His Leu Asp Cys 
930 935 940 

lie Ser Gin Gly Gin Asp Leu Pro Ser lie Leu Pro Leu Val Asp Gly 
945 950 955 960 

Ser Leu Pro Leu Ser Glu Leu Ser Pro Val Val Val Gin Leu Gly Thr 
965 970 975 

Thr Cys Val Gin Met Ala Leu Ser Ser Phe Trp Ala Ser Leu Gly lie 
980 985 990 

Thr Pro Ser Phe Val Leu Gly His Ser Leu Gly Asp Phe Ala Ala Met 
995 1000 1005 

Asn Ala Ala Gly Val Leu Ser Thr Ser Asp Thr lie Tyr Ala Cys Gly 
1010 1015 1020 

Arg Arg Ala Gin Leu Leu Thr Glu Arg Cys Gin Pro Gly Thr His Ala 
1025 1030 1035 1040 

Met Leu Ala lie Lys Ala Pro Leu Val Glu Val Lys Gin Leu Leu Asn 



1045 



1050 



1055 



Glu Lys Val His Asp Met Ala Cys lie Asn Ser Pro Ser Glu Thr Val 
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1060 



1065 



1070 



lie Ser Gly Pro Lys Ser Ser lie Asp Glu Leu Ser Arg Ala Cys Ser 
1075 1080 1085 

Glu Lys Gly Leu Lys Ser Thr lie Leu Thr Val Pro Tyr Ala Phe His 
1090 1095 1100 

Ser Ala Gin Val Glu Pro lie Leu Glu Asp Leu Glu Lys Ala Leu Gin 
1105 1110 1115 1120 

Gly lie Thr Phe Asn Lys Pro Ser Val Pro Phe Val Ser Ala Leu Leu 
1125 1130 1135 

Gly Glu Val lie Thr Glu Ala Gly Ser Asn lie Leu Asn Ala Glu Tyr 
1140 1145 1150 

Leu Val Arg His Cys Arg Glu Thr Val Asn Phe Leu Ser Ala Phe Glu 
1155 1160 1165 

Ala Val Arg Asn Ala Lys Leu Gly Gly Asp Gin Thr Leu Trp Leu Glu 
1170 1175 1180 

Val Gly Pro His Thr Val Cys Ser Gly Met Val Lys Ala Thr Leu Gly 
1185 1190 1195 1200 

Pro Gin Thr Thr Thr Met Ala Ser Leu Arg Arg Asp Glu Asp Thr Trp 
1205 1210 1215 

Lys Val Leu Ser Asn Ser Leu Ser Ser Leu Tyr Leu Ala Gly Val Asp 
1220 1225 1230 

lie Asn Trp Lys Gin Tyr His Gin Asp Phe Ser Ser Ser His Arg Val 
1235 1240 1245 

Leu Pro Leu Pro Thr Tyr Lys Trp Asp Leu Lys Asn Tyr Trp lie Pro 
1250 1255 1260 

Tyr Arg Asn Asn Phe Cys Leu Thr Lys Gly Ser Ser Met Ser Ala Ala 
1265 1270 1275 1280 

Ser Ala Ser Leu Gin Pro Thr Phe Leu Thr Thr Ser Ala Gin Arg Val 
1285 1290 1295 

Val Glu Ser Arg Asp Asp Gly Leu Thr Ala Thr Val Val Val His Asn 
1300 1305 1310 

Asp lie Ala Asp Pro Asp Leu Asn Arg Val lie Gin Gly His Lys Val 
1315 1320 1325 

Asn Gly Ala Ala Leu Cys Pro Ser Ser Leu Tyr Ala Asp Ser Ala Gin 
1330 1335 1340 

Thr Leu Ala Glu Tyr Leu lie Glu Lys Tyr Lys Pro Glu Leu Lys Gly 
1345 1350 1355 1360 



Ser Gly Leu Asp Val Cys Asn Val Thr Val Pro Lys Pro Leu lie Ala 



• 
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1365 



1370 



1375 



Lys Thr Gly Lys Glu Gin Phe Arg lie Ser Ala Thr Ala Asn Trp Val 
1380 1385 1390 

Asp Lys His Val Ser Val Gin Val Phe Ser Val Thr Ala Glu Gly Lys 
1395 1400 1405 

Lys Leu lie Asp His Ala His Cys Glu Val Lys Leu Phe Asp Cys Met 
1410 1415 1420 

Ala Ala Asp Leu Glu Trp Lys Arg Gly Ser Tyr Leu Val Lys Arg Ser 
1425 1430 1435 1440 

lie Glu Leu Leu Glu Asn Ser Ala Val Lys Gly Asp Ala His Arg Leu 
1445 1450 1455 

Arg Arg Gly Met Val Tyr Lys Leu Phe Ser Ala Leu Val Asp Tyr Asp 
1460 1465 1470 

Glu Asn Tyr Gin Ser lie Arg Glu Val lie Leu Asp Ser Glu His His 
1475 1480 1485 

Glu Ala Thr Ala Leu Val Lys Phe Gin Ala Pro Gin Ala Asn Phe His 
1490 1495 1500 

Arg Asn Pro Tyr Trp lie Asp Ser Phe Gly His Leu Ser Gly Phe lie 
1505 1510 1515 1520 

Met Asn Ala Ser Asp Gly Thr Asp Ser Lys Ser Gin Val Phe Val Asn 
1525 1530 1535 

His Gly Trp Asp Ser Met Arg Cys Leu Lys Lys Phe Ser Ala Asp Val 
1540 1545 1550 

Thr Tyr Arg Thr Tyr Val Arg Met Gin Pro Trp Arg Asp Ser lie Trp 
1555 1560 1565 

Ala Gly Asn Val Tyr lie Phe Glu Gly Asp Asp lie lie Ala Val Phe 
1570 1575 1580 

Gly Gly Val Lys Phe Gin Ala Leu Ser Arg Lys lie Leu Asp lie Ala 
1585 1590 1595 1600 

Leu Pro Pro Ala Gly Leu Ser Lys Ala Gin Thr Ser Pro lie Gin Ser 
1605 1610 1615 

Ser Ala Pro Gin Lys Pro lie Glu Thr Ala Lys Pro Thr Ser Arg Pro 
1620 1625 1630 

Ala Pro Pro Val Thr Met Lys Ser Phe Val Lys Lys Ser Ala Gly Pro 
1635 1640 1645 

Ser Val Val Val Arg Ala Leu Asn lie Leu Ala Ser Glu Val Gly Leu 
1650 1655 1660 



Ser Glu Ser Asp Met Ser Asp Asp Leu Val Phe Ala Asp Tyr Gly Val 
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1665 1670 1675 1680 

Asp Ser Leu Leu Ser Leu Thr Val Thr Gly Lys Tyr Arg Glu Glu Leu 
1685 1690 1695 

Asn Leu Asp Met Asp Ser Ser Val Phe lie Glu His Pro Thr Val Gly 
1700 1705 1710 

Asp Phe Lys Arg Phe Val Thr Gin Leu Ser Pro Ser Val Ala Ser Asp 
1715 1720 1725 

Ser Ser Ser Thr Asp Arg Glu Ser Glu Tyr Ser Phe Asn Gly Asp Ser 
1730 1735 1740 

Cys Ser Gly Leu Ser Ser Pro Ala Ser Pro Gly Thr Val Ser Pro Pro 
1745 1750 1755 1760 

Asn Glu Lys Val He Gin He His Glu Asn Gly Thr Met Lys Glu He 
1765 1770 1775 

Arg Ala He He Ala Asp Glu He Gly Val Ser Ala Asp Glu He Lys 
1780 1785 1790 

Ser Asp Glu Asn Leu Asn Glu Leu Gly Met Asp Ser Leu Leu Ser Leu 
1795 1800 1805 

Thr Val Leu Gly Lys He Arg Glu Ser Leu Asp Met Asp Leu Pro Gly 
1810 1815 1820 

Glu Phe Phe He Glu Asn Gin Thr Leu Asp Gin He Glu Thr Ala Leu 
1825 1830 1835 1840 

Asp Leu Lys Pro Lys Ala Val Pro Thr Ala Val Pro Gin Ser Gin Pro 
1845 1850 1855 

He Thr Leu Pro Gin Ser Gin Ser Thr Lys Gin Leu Ser Thr Arg Pro 
1860 1865 1870 

Thr Ser Ser Ser Asp Asn His Pro Pro Ala Thr Ser He Leu Leu Gin 
1875 1880 1885 

Gly Asn Pro Arg Thr Ala Ser Lys Thr Leu Phe Leu Phe Pro Asp Gly 
1890 1895 1900 

Ser Gly Ser Ala Thr Ser Tyr Ala Thr He Pro Gly Val Ser Pro Asn 
1905 1910 1915 1920 

Val Ala Val Tyr Gly Leu Asn Cys Pro Tyr Met Lys Ala Pro Glu Lys 
1925 1930 1935 

Leu Thr Cys Ser Leu Asp Ser Leu Thr Thr Pro Tyr Leu Ala Glu He 
1940 1945 1950 

Arg Arg Arg Gin Pro Thr Gly Pro Tyr Asn Leu Gly Gly Trp Ser Gin 
1955 1960 1965 

Ala Gly Ser Ala His Thr Thr Arg His Ala Ser Ser Tyr Cys Ser Arg 
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1970 



1975 



1980 



Ala Lys 
1985 



<210> 14 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 14 

atgaagcttg gggtttgagg gccaatggaa cgaaactagt gtaccacttg acc 53 



<210> 15 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<210> 16 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 16 

ggaatcggtc aatacactac 2 0 



<210> 17 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 15 

gacagatctg gcgccattcg ccattcag 



28 



<400> 17 

tgtagatctc tattcctttg ccctcggacg agt 



33 



<210> 18 
<211> 35 
<212> DNA 



60 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 18 

ggccgccacg gatatcttgg ccaaagaatt cctgg 

<210> 19 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 19 

cggtgcctat agaaccggtt tcttaaggac cgcgc 



<210> 20 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 20 

gayccmgtty ttyaayatg 



<210> 21 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 21 

gtccgtccrt gcatytc 

<210> 22 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 22 

ataagaatgc ggccgcaatg gccctcgaaa cage 
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<210> 23 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 23 

aaatggcgcg ccgcgcccag aatgacacc 



<210> 24 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 24 

tgccacctgt agtctgcaat cag 



<210> 25 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 25 

tgactaaccc tgacaacttc gctg 



<210> 26 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 26 

ccaggatccg actgctcag 



<210> 27 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 27 



ctacatcgag atgcacggca c 
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21 



<210> 28 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<220> 

<221> misc_f eature 
<222> (1)..(1) 

<223> n is a, c, g, t, unknown, or other 
<220> 

<221> misc_f eature 
<222> (11) . . (11) 

<223> n is a, c, g, t, unknown, or other 
<400> 28 

ngtcgaswga nawgaa 16 



<210> 29 

<211> 16 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: 



Primer 



<220> 

<221> misc_f eature 

<222> (3).. (3) 

<223> n is a, c, g, 



t, unknown, or other 



<220> 

< 2 2 1 > mis c_f ea tur e 

<222> (11) . . (11) 

<223> n is a, c, g, 



t, unknown, or other 



<400> 29 

gtncgaswca nawgtt 



16 



<210> 30 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<220> 

<221> misc feature 



<222> (5) . . (5) 
<223> n is a, c, g, 

<220> 

<2 2 1 > mi sc_f eature 

<222> (10) . . (10) 

<223> n is a, c, g, 

<220> 

<221> misc_f eature 

<222> (13).. (13) 

<223> n is a, c, g, 

<400> 30 

wgtgnagwan canaga 




t, unknown, or other 



t, unknown, or other 



t, unknown, or other 



<210> 31 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<220> 

<221> misc__f eature 
<222> (1) . . (1) 

<223> n is a, c, g, t, unknown, or other 
<400> 31 

ntcgastwts gwgtt 



<210> 32 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<220> 

< 2 2 1 > mi s c_f eature 
<222> (5) . . (5) 

<223> n is a, c, g, t, unknown, or other 
<220> 

<221> misc_feature 
<222> (10) . . (10) 

<223> n is a, c, g, t, unknown, or other 
<400> 32 

tgwgnagwan casaga 



<210> 33 
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<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<220> 

<221> misc_f eature 
<222> (5) . . (5) 

<223> n is a, c, g, t, unknown, or other 
<220> 

<221> misc_f eature 
<222> (10) . . (10) 

<223> n is a, c, g, t, unknown, or other 
<400> 33 

agwgnagwan cawagg 



<210> 34 
<211> 14 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<220> 

<221> misc_feature 
<222> (7) . . (7) 

<223> n is a, c, g, t, unknown, or other 

<400> 34 
cawcgcngaa sgaa 



<210> 35 
<211> 14 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<220> 

<221> misc_f eature 
<222> (7) . . (7) 

<223> n is a, c, g, t, unknown, or other 

<400> 35 
tcstcgnact wgga 



<210> 36 
<211> 23 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 36 

ttgttactgg agaggtaatg aag 



<210> 37 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 37 

tgagacagat ctcgcgagcc etc 

<210> 38 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 38 

atgtctccaa aggaagctga gc 



<210> 39 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 39 

tcgagtgatg gatactgett eg 



<210> 40 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 40 

cggctacact agaaggacag tatttggta 



66 



<210> 41 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 41 

gtcaggcaac tatggatgaa cgaaatagac 



<210> 42 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 42 

acccatctca taaataacgt catgc 



<210> 43 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 43 

caactctatc agagcttggt tga 



<210> 44 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 44 

cccgaattca tgagctttgt tcaaataagg 



<210> 45 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 




# 
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<400> 45 

ttattctaga ttttccatgg gaatggatac agtcttacg 



<210> 46 

<211> 33 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 
<400> 46 

cgccaccatg gtgagcaagg gcgaggagct gtt 



<210> 47 

<211> 39 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 
<400> 47 

tatgatctag agtcgcggcc gctttacttg tacagctcg 



<210> 48 

<211> 25 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 



<400> 48 

gcttctaatc cgtactagtg gatca 



<210> 49 

<211> 25 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 



<400> 49 

ctttgatctt ttctacgggg tctga 



